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LUBRICATING-OIL 
SPRAYS 

FOR  USE   ON    DORMANT 

FRUIT  TREES 


LUBRIGATING-OIL  EMULSIONS  have  in  recent 
^  years  come  into  very  general  use  in  the  dormant 
and  delayed-dormant  spraying  of  deciduous-fruit 
orchards  and  yard  trees  in  most  parts  of  the  country 
and  to  a  lesser  extent  for  trees  in  foliage.  This  bul- 
letin gives  directions  for  the  preparation,  storage, 
and  use  of  lubricating-oil  emulsions,  describes  the 
different  emulsifiers  which  have  been  found  suitable 
for  the  preparation  of  these  sprays,  and  gives  speci- 
fications to  guide  the  grower  in  selecting  the  proper 
kind  of  oil  for  use  in  orchard  spraying.  The  orchard 
insects  which  may  be  readily  controlled  by  the  use 
of  oil  are  briefly  discussed,  and  the  proper  strength 
of  lubricating-oil  emulsion  for  the  control  of  each 
species  is  indicated. 


Washington,  D.  C.  Issued  September,  1931 
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INTRODUCTION 

:N    l-M'.i)   is    ORCHARD   SPRAVlNu,  u..s  >,.....>.,    mo 
inixod  with   water,  in  order  that  they  may  be  applied   eco- 
linically  and  with  safety  to  the  trees.     While  not  soluble  in  w;  i 

may  be  more  or  less  evenly  distributed  in  water  by  a  pi' 

lown  as  emulsification,  in  which  the  oil  is  broken  up  into  extremely 

le  droplets   (fi«^.  1),  similar  to  the  |;lobules  of  butterfat  in  milk. 

le  emulsifier  holds  the  oil  globules  apart  and  prevents  the  separa- 

bn  of  the  oil  from  the  water. 

Two  general  classes  of  petroleum  oil  sprays  are  usually  reoog- 

ized,  miscible  oils  and  oil  emulsions,  the  distinction  being  based 

1 1   the   character   of  the   stock,   or   concentrated   material.     In    the 

reparation  of  stock  emulsions  the  oil  is  broken  up  into  fine  globules, 

I  id  water  is  inchuled  in  the  mixture  in  proportions  ranging  up  to 

0  per  cent.     These  stock  emulsions  vary  in  consistency  from  that 

f  thin  cream  to  that  of  a  thick,  jellylike  paste.     In  the  case  of  a 

miscible  oil,  the  emulsifier  is  dissolved  in  the  oil,  and  the  concen- 

iiated   material  is  prepared   with   very  small   quantities  of  water, 

which   results   in   a   clear  stock,  similar  in   general   appearance  to 

rdinary   lubricating  oil.     When    diluted,   however,   emulsions   and 

liscible  oils  are  very  similar,  the  chief  difference   being  that   the 

1  Thp  pxpprim^'ntnl  informnMon  on  wbfrh  this  bulh'tfn   !«  h:\sPf1  hn<?  bf»''n  n!>tnlnofl  ?.y  a 
'    -       •  •      -•       •'  •    ■•    fomolo;;y    :\'   '      '        ' 

for  tin*  <  ■ 
hv    A.    .T 


uu'  A(iiiiniistr:ni.)ii.   ii:iv.-  c i»»T.it<-(l   in   tjic  clKMUical  aud  ctrtuiu  other   Ictliuical  pha>^es 

the  oil  investigations. 
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oil  droplets  in  a  miscible  oil  are  as  a  rule  considerably  smaller  than 
those  found  in  a  diluted  emulsion. 

In  dealing  with  oil  sprays,  the  grower  should  keep  in  mind  the 
fact  that  the  dispersal  of  oil  in  water  is  in  many  cases  a  \ery 
temporary  condition  and  that  at  the  first  opportunity  the  oil  and 
the  water  may  follow  their  normal  tendency  and  separate  into  dis- 
tinct layers,  which  do  not  readily  mix  again.  This  separa- 
tion of  oil,  or  "  breaking  "  of  the  emulsion,  renders  the  spray  un- 
suitable for  use,  since  the  greater  part  of  the  liquid  in  the  tank 
then  contains  insufficient  oil  for  proper  effectiveness,  while  the  re- 
mainder of  the  tank  load  contains 
such  a  high  proportion  of  oil  that 
injury  to  the  treated  plants  may 
result. 

A  complete  separation  of  the  oil 
as  just  described  should  not  be  con- 
fused with  "  layering,"  or  "  cream- 
ing," which  occurs  with  many  oil 
sprays,  usually  after  they  are  di- 
luted. Layering  is  analogous  to  the 
rising  of  cream  on  milk,  the  cream 
in  this  case  consisting  of  the  glob- 
ules of  oi'l,  accompanied  by  the 
emulsifier  and  any  other  solid  or 
semisolid  materials  which  may  be 
present.  While  creaming  often  re- 
sults in  apparently  distinct  layers 
of  materials,  a  moderate  amount  of 
stirring  or  agitation  restores  the 
entire  mixture  to  its  original  uni- 
form condition. 

When  diluted  in  the  spray  tank, 
the  different  oil  sprays  vary  greatly 
in  their  tendency  to  separate,  or 
break  down.  In  general,  the  miscible  oils  are  more  stable  than  the 
emulsions. 

LUBRICATING-OIL  EMULSIONS 


Figure  1. — Diluted  oil  emulsion,  mag- 
nified 400  times  to  show  the  tiny 
globules   of  oil   floating  in   the   water 


In  recent  years  it  has  been  found  that  emulsions  prepared  from 
certain  cheap  lubricating  oils  are  remarkably  effective  at  low  concen- 
trations, and  these  efficient  and  economical  oil  sprays  have  come  into 
very  general  use  in  the  control  of  the  San  Jose  scale  and  of  certain 
other  insects  in  the  deciduous-fruit  orchards  in  many  parts  of  the 
country.  For  a  few  3^ears  after  lubricating-oil  emulsions  were  first 
introduced,  many  orchardists  prepared  their  own  stock  material,  but 
at  present  most  of  it  is  made  by  insecticide  manufacturers,  or  by 
small  local  plants  supplying  near-by  growers.  A  number  of  orchard 
men,  however,  are  still  making  their  own  stock  emulsion,  utilizing 
farm  labor  which  would  otherwise  be  less  profitably  employed  during 
slack  periods  through  the  Avinter  months.  For  the  benefit  of  such 
groAvers  and  others,  detailed  directions  are  here  given  for  the  prepa- 
ration of  a  num]:)er  of  different  kinds  of  oil  emulsion. 


1 !!.  making  of  lubricatiiijj-oil  enuilsion 
the  oirliani,  should  be  raivfully  superviseii,  in  onU*r  that  the  (»il 
may  be  j>n>i)erly  eniulsifietl  ami  properly  dilnteii.  If  a  scum  of  fn«e 
oil  is  foumf  in  the  spray  tank,  tne  cause  should  be  determined,  and 
(he  condition  corrected  before  any  further  spraying  is  done.  A 
broken  emulsion,  in  which  the  oil  has  risen  to  the  top  in  a  s(*parate 
s  unfit  for  spray in;r  purposes. 

OIL  SPECIFICATIONS 

The  oils  whii'h  have  bt'cn  foun<l  suitable  for  the  dormant  spi'ayin^ 
of  deciduous-fruit  trees  are  the  li<^hter  lubricating  oils,  such  as  are 
used  in  slow-movin<?  bearin<rs,  and  some  of  the  ods  onlinarily  ummI 
for  floor  dressing?.  Such  oils  have  sometimes  been  referred  to  as 
'*  red  en<rine  *'  oils,  but  this  term  is  too  indefinite  for  use  when  buying 
oil  for  the  control  of  insect  pests.  Certain  technical  specifications 
will  describe  more  definitely  the  type  of  oil  whiclj  \\i\<  Ix^on  found 
most  satisfactory.  The  important  properties  appci 
antl  volatility.'' 

The  viscosity  which  an  oil  should  possess,  to  be  suitable  for 
dormant  spraying,  seems  to  vary  somewhat  in  different  parts  of  the 
country,  apparently  because  of  climatic  conditions.  In  northwestern 
Arkansas  oils  having  a  viscosity  of  about  2(X)  seconds  Saybolt  have 
been  found  to  have  the  maximum  effectiveness,  and  oils  of  this  vis- 
cosity are  used  by  most  of  the  growers  in  the  Ozark  fruit  districts. 
Workers  in  the  southeastern  part  of  the  United  States  recommend 
oils  having  a  viscosity  of  125  seconds  Saybolt  or  more.  In  the  more 
northern  fruit  sections  oils  having  a  viscosity  of  IH)  to  KK)  seconds 
Saybolt  seem  to  give  as  good  results  as  the  inore  viscous  ones,  pos- 
sibly because  the  lower  temneratures  which  normally  prevail  during 
the  dormant  season  permit  the  oil  to  remain  longer  on  the  trees.  For 
summer  spraying,  oils  having  n   ■  '  *•      f  a  little  less  than  90  sec- 

onds Saybolt  are  often  used. 

The  volatility  should  be  low;  in  oiiicr  words,  the  oils  should 
be  of  such  quality  that  they  will  not  evaporate  too  quickly. 

A  thirtl  specification,  known  as  the  unsiilphonated  resiclue,  indi- 
cates the  degree  of  refinement  of  the  oil.  Tiiis  is  expressed  as  a 
percentage,  a  high  value  indicating  a  hi^h  degree  ot  refinement. 
While  this  property  is  of  significance  chiefly  in  connection  with  oils 
for  summer  spraying,  the  recommendations  in  the  Northwest  * 
call  for  oils  showing  an  unsulphonated  residue  of  not  less  than  50 
per  cent.  This  is  broad  enough  to  include  the  majority  of  the 
hii»ricating  oils  in  common  use  for  spraying  purposes. 

The  base  from  which  the  oil  is  derived,  either  asphalt  or  i)arafrin, 
appears  to  be  of  no  special  importance. 


^Mscosity  1-  chnicully  In  Rooonds— the  l»'Di?th  of  tlin<«  it  taken  h  given  quan- 
tity of  oil  t<.  I  _ii  a  Riven  oiK'nlnj;  under  staindard  condlllonH.  (Most  frequently 
det<r '     ■  VIM. it  univorsal  viscoslmeter  nt  100°    F.) 

*  "*  iHured   by  the   porc^ntatre  of  the  oil   which   evniMjrates  under  certain 

!»tJlIt 

*  H' '<iiiiiii'iin;ii..iis  mode  by  the  wegfrn  cooperative  oil-Aprnv  project   '       ■ 
tigators  In  the  Northwest)   for  1931. 
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FORMULAS  AND   DIRECTIONS  FOR  PREPARATION  AND   USE 
SOAP-OIL  EMULSIONS 

Probably  the  most  widely  known  lubricating-oil  emulsion  is  that 
prepared  according  to  a  formula  developed  by  W.  W.  Yothers,  of 
the  Bureau  of  Entomology,  for  use  in  the  control  of  citrus  pests, 
and  first  found  effective  in  the  control  of  the  San  Jose  scale  by 
A.  J.  Ackerman,  also  of  the  Bureau  of  Entomology.  This  formula 
utilizes  soap  as  the  emulsifier,  and  heat  is  necessary  for  its  prepara- 
tion. 

BOILED    SOAP-OIL    EMLT^SION 

Lubricating    oil 1  gallon. 

Potash   (potassium)  fish-oil  soap 1  pound. 

Water V^  gallon. 

The  soap  ordinarily  used  is  a  liquid  potash  fish-oil  soap  contain- 
ing 30  per  cent  or  more  of  soap  by  weight.     Potash  soap  is  more 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^Bl.'i  M^Vt^^^^^^^^^^^^^H 


Figure  2. — Equipinent  which  was  used  iu  prcpaiini^-  oil  emulsion  for  the  first  experi- 
ments with  iubricating-oil  emulsion  on  deciduous  orchard  trees,  and  suitable  for 
making  small  quantities  of  material 

satisfactory  than  soda  soap,  because  it  does  not  become  hard  on 
cooling.  The  water  used  should  be  soft  if  possible,  like  rain  water. 
The  ingredients  are  mixed  together,  the  whole  brought  to  a  boil, 
and  then,  while  still  hot,  pumped  at  least  twice  through  a-  small  open- 
ing, such  as  tliat  in  a  spray  gun  or  a  very  coarse  disk  nozzle.  The 
emulsion  should  be  pumped  from  one  container  into  another,  rather 
than  back  into  itself,  so  that  all  of  the  material  will  pass  through 
the  pump.  A  bucket  pump  (fig.  2),  vigorously  used,  will  give  a 
good  emulsion,  although  for  making  large  quantities  a  power-driven 
pump  is  of  course  desirable.  The  emulsions  made  with  the  larger 
pumps  are  usually  more  stable  than  those  made  with  a  bucket  pump. 


I.T'BniCATTN'O-OTT.   Sri: 


!T  Tnr.r 


uMiks  tlie  oil  up  into  Hnor  droplets.     Hot  oil  is  vei  ctivo  to 

Uer  or  rubluM-  pump  packiiiur,  aud  if  l;i —  :;intih«'-  <n  emulsion 
le  to  bo  propanMJ,  metal  pafUinir  will  Ix-  y.     Various  sources 

f  heat  haw  boon  sucoossfully  omnloyod.     ;bi>uio  nianufaoturors  use 

stram-jaokotod  ooppor  kottlo,  wliilo  others  ust*  live  st^Mun,  intro- 
iM'od  into  the  mixture  through  a  coil  in  the  bottom  of  the  eookin<<: 
.t.     (Fig.  a.) 

Certain  mo<lifieations  of  the  forogoincf  formula  have  Wen  sug- 
-sted  from  time  to  time.     In  some  cases  the  quantity  of  soap  hius 

on  increased  to  insure  stability  when  sli«]chtly  hard  water  must  be 
-od  for  dilutinfj  the  omidsion.  If  very  hard  water  must  bo  uso<l  for 
j)rayin<r.  however,  some  other  moans  of  prevent  in*;  the  breaking;  of 


-Et|u>pni*'ni    suiiabie   for   the   pn-paration   of  oil   emulsion    on   a    i  miiii:i<'!  -  ni 
scale.     The  cooking  is  done  by  live  stoaui  from  the  boiler 

le  emulsion  must  be  employed.     Another  modification  has  been  a 

duction  in  the  quantity  of  >vater  used,  the  chief  advantages  being 

saving  in  storage  space  and  a  lessening  of  the  danger  of  freezing. 

I  lie  water  content  of  a  stock  emulsion  made  according  to  this  for- 

iila  may  bo  reduced  to  25  per  cent  (one-fourth  of  a  gallon  of  water 

for  each  gallon  of  oil) ;  be^^ond  this  point  certain  difficulties  may 

develop. 

The  standard  formula  ordinarily  results  in  a  stock  containing 
! "proximately  66  per  cent  pf  actual  oil  by  volume,**  although  some 
ilowance  has  to  be  made  for  the  manner  of  manufacture.  If  the 
ock  is  cooked  in  a  shallow  container  over  an  open  fire,  excessive 
aporation  may  unduly  reduce  the  volume  of  water,  and  thus  in- 
case the  proportion  of  oil.  The  use  of  live  steam  causes  a  slight 
ii'roaso  in  the  quantity  of  water  present.    The  pumping  sometimes 


^  Thfoughout   this  bulletin  the  oil   content  both  of  stock  enralKlons  and  of  diluted  oil 
sprays  is  expressed  as  the  percentage  of  oil  by  volume. 
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incorporates  more  or  less  air  into  the  mixture,  but  the  emulsion  usu- 
ally shrinks  to  normal  volume  on  standing  and  cooling. 

COLD-STIRRED   SOAP-OIL  EMULSIONS 

Several  formulas  have  been  developed  for  the  preparation  of  soap- 
oil  emulsions  without  the  use  of  heat,  the  ingredients  being  merely 
stirred  together.  No  water,  except  that  present  in  the  fish-oil  soap, 
is  used  in  these  formulas.  This  type  of  emulsion  has  been  used  by  a 
number  of  growers,  who  have  found  it  quite  satisfactory.  Two 
formulas  will  be  given. 

Resin  fish-oil  soap  onuJsion^ 

Lubricating  oil -  0  gallons  (abont  65  pounds). 

Resin  fish-oil  soap^ 1  gallon  (about  S  pounds). 

Pour  the  soap  into  a  suitable  container,  then  add  a  quantity  of  oil 
not  to  exceed  one-third  of  the  volume  of  the  soap.  Stir  the  oil 
rapidly  into  the  soap  by  means  of  a  paddle  until  all  of  the  oil  has 
disappeared  into  the  soap,  and  the  mixture  has  become  somewhat 
stiff.  Continue  to  add  successively  larger  quantities  of  the  oil  (each 
additional  quantity  of  oil  never  to  exceed  one-third  of  the  total  bulk 
of  the  mixture).  Stir  in  thoroughly  each  addition  of  oil  and  do  not 
add  more  until  the  emulsion  has  a  stiff  jellylike  consistency.  This 
procedure  should  be  continued  until  the  required  quantity  of  oil  has 
been  emulsified.  This  emulsion  may  be  made  in  a  small  way  with  a 
bucket  and  paddle;  for  quantity  production  a  power  mixer  is 
desirable.     (Fig.  4.) 

The  stock  emulsion  made  according  to  this  formula  contains  ap- 
proximately 90  per  cent  of  oil  by  volume.  It  should  be  stored  in  air- 
tight containers.  Any  free  oil  found  on  the  surface  can  be  stirred 
into  the  mixture  without  difficulty.  In  diluting  this  jellylike  stock, 
work  small  quantities  of  water  into  it  at  the  start,  instead  of  putting 
the  stock  material  directly  into  large  quantities  of  water. 

Cold-stirrcd  soap-oil  emulsion 

Lubricating  oil 1  gallon. 

Soap   (potash  fish-oil  soap,  30  per  cent  actual  soap) 1  pound. 

Stir  the  soap  and  oil  together  as  directed  above. 

USE  OF    SOAP-OIL  EMULSIONS   WITH    HARD   WATERS 

When  a  soap-oil  emidsion  is  diluted  with  hard  water,  which  is  the 
only  water  available  in  many  orchards,  the  soap  is  immediately 
attacked  by  the  calcium  or  other  mineral  salts  present,  forming 
insoluble  soaps  which  are  then  useless  as  emulsifiers.  This  liberates 
the  oil,  which  rises  to  the  surface  in  the  spray  tank.  If  the  water  is 
only  slightly  hard,  the  use  of  a  little  additional  soap  in  the  prepara- 
tion of  the  emulsion  will  often  overcome  the  difficulty.     The  emul- 

<^  A  more  complete  discussion  of  this  emulsion  will  be  found  in  a  mimeojjraphed  circular, 
E-277,  by  E.  H.  Siegler  and  Luther  Brown,  issued  b\'  the  Bureau  of  Entomology  in  March, 
1930. 

'  A  resin  fish-oil  soap  much  used  in  preparing  these  emulsions  has  approximately  the 
following  composition :  Fish-oil  soap,  16  per  cent ;  resin  soap,  47  per  cent ;  water,  37 
per  cent. 
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sions  prepared  with  resin  fish-oil  soup  are  more  resistant  to  the 
action  of  hard  water  tlian  those  made  according  to  the  standard 
formula,  but  even  these  break  down  in  some  hard  waters. 

The  diflicuhy  with  hard  water  has  Ihmmi  successfully  overcome  in 
numv  eastern  and  middle-western  fruit  districts  by  making  a  weak 
Bonleaux  mixture  (V2-V'W>^0  ^^'^^^^  the  water  used  in  diluting  the 
emulsion,  Ix^fore  the  oil-emulsion  stock  is  added.  Wlien  the  soap  is 
eliminate<l  by  the  action  of  the  liard  water,  the  Bordeaux  acts  as  a 
substitute  enndsifier,  and  maintains  the  enndsion.  The  resulting 
mixture  layers  rather  rapidly,  however,  and  a  moderate  amount  of 
agitation  is  needed  to  insure  a  uniform  emulsion.    The  agitation 


SIDE    VIEW 


PULLEY 


'  d  for  tlio  prpparatlon  of  rrsln  flsh-oll   sonp-oll   enrulBion  on  a 
This  Kort  of  oqiiipment  in  hIko  t.uitablo  for  making  other  cold- 
.  -..  -- uiis.     (After  Siegler  and  Brown.     See  footnote  G) 

provided  by  present-day  sprayers  is  more  tlian  adequate  for  this  pur- 
pose. The  use  of  Bordeaux  mixture  to  overcome  tne  action  of  hard 
water  on  soap  emulsions  involves  bothering  with  additional  ingredi- 
ents, but  the  growers  in  some  eastern  and  middle-western  districts 
have  adopted  this  practice.  In  other  districts,  especially  in  the 
Northwest,  the  tendency  has  been  toward  the  use  of  the  soapless 
emulsions. 

Sometiines  the  presence  of  residues  of  lime-sulphur  or  Bordeaux 
mixture  in  the  spray  tank  causes  oil  emulsion  to  break  down  in  a 
similar  manner  as  occurs  with  hard  w^ater.  All  such  foreign  matter 
should  be  washed  out  of  the  spray  tank  before  the  use  of  a  soap-oil 
emulsion  is  attempted. 

64027°— 31 2 
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STORAGE    OF    SOAP-OIL   EMULSION 

A  well-made  soap-oil  stock  emulsion  is  stable  for  a  fairly  long 
period,  and  no  difficulty  is  likely  to  be  experienced  if  the  quantity 
required  for  an  entire  dormant  season  is  stored  from  fall  until 
spring.  A  gradual  separation  takes  place,  however,  and  stock  emul- 
sions carried  over  from  one  year  to  the  next  are  often  in  poor 
condition  the  second  season. 

Stock  emulsions  should  be  stored  in  clean  containers.  Old  lime- 
sulphur  barrels  should  not  be  used  for  storing  soap-oil  emulsions, 
since  it  is  almost  impossible  to  remove  the  lime-sulphur  so  com- 
pletely that  the  emulsion  will  not  be  broken  down  by  the  action  of 
the  calcium  salts  present. 

In  storing  the  boiled  stock  emulsion  made  according  to  the  Gov- 
ernment formula,  care  should  be  taken  to  prevent  freezing.  While 
the  true  freezing  point  of  this  emulsion  is  only  a  degree  or  two 
below  32°  F.,  the  stock  may  often  be  "  undercooled  "  to  a  point  as 
low  as  25°  or  even  20°  before  freezing  actually  sets  in.  Frozen 
emulsions  sometimes  break  down,  especially  if  they  are  moved  about 
while  still  frozen.  If  allowed  to  thaw  out  gradually  without  being 
disturbed,  however,  they  are  seldom  seriously  damaged.  The  cold- 
stirred  soap-oil  emulsions  do  not  freeze  very  readily,  and  may  be 
safely  stored  at  temperatures  nearly  down  to  zero. 

Boiled  lubricating-oil  emulsion  which  has  been  stored  for  long 
periods  should  be  thoroughly  stirred  before  any  material  is  drawn 
off,  since  the  excess  water  and  soap  present  tend  to  settle  to  the 
bottom,  forming  a  separate  layer. 

SOAPLESS  EMULSIONS 

Certain  materials  other  than  soap  are  very  good  emulsifiers,  and 
oil  sprays  prepared  with  these  materials  have  certain  advantages 
not  possessed  by  those  in  which  soap  is  used,  chiefly  that  of  mixing 
readily  with  hard  waters.  Two  of  these  emulsions  were  first  sug- 
gested in  this  country  by  workers  at  the  Missouri  Agricultural  Ex- 
periment Station,  and  are  sometimes  referred  to  as  "  Missouri  cold- 
mixed  emulsions."  As  the  name  implies,  no  heat  is  required  in 
their  preparation.     These  formulas  are  as  follows: 

CALCIUM    CASEINATD-OIL    EMULSION 

Lubricating    oil 1  gallon. 

Calcium  caseinate 2  ounces. 

Water i^  gallon. 

With  a  small  quantity  of  water,  work  the  calcium  caseinate  into  a 
thin  paste  free  from  lumps;  add  the  remainder  of  the  water  and 
then  the  oil;  pump  several  times  from  one  container  into  another 
through  a  small  opening,  such  as  that  in  an  ordinary  spray  ^n. 
The  preparation  of  satisfactory  cold-mixed  emulsions  requires 
greater  pressures  than  are  needed  in  making  the  boiled  soap-oil 
emulsion,  and  an  ordinary  bucket  pump  is  often  inadequate  for  this 
purpose.  Much  better  emulsions  may  be  made  with  a  power-driven 
pump.    The  calcium  caseinate  should  be  fresh,  since  material  which 
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liiis  boon  on  hand  for  lonp  poriotls  is  oft<»n  unsuitable  for  use  as  an 
iiiulsiiior.     Tho  stn<'k  oniulsion  pi-oparod  acooniinc  to  this  forniuhi 
iiouKl  be  usod  witliin  a  day  or  two  of  the  time  it  is  prepared;  if 
lored  for  I<»n^er  i)erio*ls,  tlie  oil  often  st»parates,  nuikin^  it  iinpos- 
i?ible  to  obtain  a  uniform  emulsion  when  it  is  diluted.     Some  • 
Use  a  power  sprayer  for  preparin«r  these  enuilsions,  making  n, 
a  days   requirements   when   startinij:  operations   in   the   morning  or 
enough  for  each  tank  h)ad  as  neeilod.     In  preparing  lar^e  <|uanti- 
ties,  the  material  is  mixed  in  the  spray  tank,  pumped  into  barrels 
or  other  containers,  and  then  pumped  back  and  forth  until  emulsili- 
ation  is  comj)lete.     For  this  purpose  an  overhead  suction  hose  is 
convenient.     In  making  onlv  enough  for  a  tank  load  at  a  time,  the 
quantity  of  material  is  usually  small  enough  so  that  a  good  emulsion 
may  be  made  by  merely  pumping  it  through  the  spray  nozzle  back 
into  itself  for  a   few   minutes  before  tilling  the  tank  witii   water. 
Wiioii  small  quantities  of  oil  are  mixed  in  this  way,  a  little  of  the 
stock  mixture  may  be  forced  into  the  air-pressure  chamber,  and  is 
retained  there  until  the  pressure  runs  down  when  tiie  tank  is  about 
"fuptv.     At  this  point,  this  concentrated  oil  flows  from  the  pressure 
'laiiiber  back  into  the  tank  and  is  sprayed  out  with  the  last  few 
gallons.     This  means  that  for  tho  most  oi  tho  tank  load  the  oil  con- 
tent of  the  spray  is  slightly  below  the  required  dilution,  while  at 
the  very  end  it  is  stronger  than  necessary.     Releasing  the  pressure 
for  a  moment    after   the   tank   has   been    filled   will   overcome   this 
'itliculty. 

The   calcium    caseinate-oil    emulsions    are    usually    unaffected   by 
hard  waters,  although  in  New  Mexico  it  has  been  found  that  waters 
•ontaining  large  qu;n>^'t'M-   ^^f  magnesium  salts  break  down  emul- 
;ons  of  this  tyi^e. 

BORDEAUX-OII.    EMI  l-SIONS 

Lubricating  oil _  1   pillon. 

Copper  sulphate .  2  ounces. 

Hydrated  lim*^ — 3  ounces. 

(or  unslaked  lime 2  ounces). 

Water ^  gallon. 

Dissolve  the  copper  sulphate  in  the  greater  part  of  the  water. 

(The  copper  sulphate  should  bo  dissolved  in  a  nonmotal  container.) 

Stir  the  lime  into  tho  remainder  of  the  water,  then  add  it  to  the 

>pper    sulphate    solution,    stirring    vigorously.     In    other    words, 

,,iepare  a  Bordeaux  mixture.     Add  the  oil,  and  j)ump  as  outlined 

for  the  preparation  of  the  calcium  caseinate-oil  emulsion.     As  with 

the  calcium  caseinate-oil  emulsion,  the  stock  should  bo  used  within 

a  few  days  of  the  time  it  is  made.     Both  of  these  soapless  emul- 

ons   layer   rather   rapidly   when    diluted,   and    vigorous   agitation 

iiould  bo  maintained  in  the  spray  tank  at  all  times. 

Bordeaux-oil  emulsion  may  also  be  prepared  in  the  spray  tank  as 
'leeded,  a  tank  load  at  a  time.     In  case  additional  Bordeaux  mix- 
re  is  being  used  as  a   fungicide,  the  entire  quantity   of  copper 
ilphate  solution  and  lime  may  be  added  to  one-third  of  the  tank 
f  water,  the  raw  oil  added,  and  the  whole  pumped  back  into  it^^elf 
1  M  a  few  minutes.     The  filling  of  the  tank  may  then  be  completed. 
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PROPRIETABY    SOAPLESS   EMULSIONS 


A  number  of  proprietary  soapless  emulsions  have  made  their 
appearance  on  the  market,  and  for  the  most  part  these  products 
have  given  very  satisfactory  results.  Most  of  them  are  thick 
pastes,  containing  65  to  85  per  cent  oil.  They  should  be  used  at  the 
concentrations  recommended  bv  the  manufacturers  on  the  label. 


DILUTION   OF  OIL  EMULSIONS 

The  dilutions  recommended  for  lubricating-oil  emulsions  are 
usually  expressed  as  percentages  of  oil,  and  refer  to  the  content  of 
actual  oil,  rather  than  to  the  proportion  of  stock  used.  The  recom- 
mendations assume  that  the  stock  contains  some  standard  proportion 
of  oil — usually  66  per  cent.  On  this  basis,  to  obtain  100  gallons  of 
a  2  per  cent  diluted  spray  3  gallons  of  stock  will  be  required;  for 
3  per  cent  of  oil  4%  gallons  will  be  required;  for  4  per  cent  of  oil 
6  gallons  will  be  required.  If  the  stock  material  contains  more  or 
less  oil  than  the  proportion  resulting  from  the  use  of  the  standard 
formula,  the  proper  quantity  of  stock  to  use  may  be  ascertained 
from  Table  1. 


Table  1. — Dilution  ta'ble  for  use  of  stock  luhrioating-oil 

oil  contents 


emulsions  of  different 


Oil  content  of  stock  material  (per  cent) 

Quantity  of  stocks   needed   to   obtain 
given  percentages  of  oil  in  100  gallons 
of  diluted  material 

1  per  cent 

2  per  cent 

3  per  cent 

4  per  cent 

60 

GalUms 
2: 
2 

;  Gallons 
4 

in 

Gallons 
6 

5 
4M 

3K2 

Gallons 
8 

65 

60 

65i 

65 

^% 

70 

b% 

75 

bVi 

80 

5 

85 

4"% 

90 

43^ 

1  Fractions  rounded  off  in  each  case  to  next  higher  one-fourth  gallon. 

MISCIBLE  OILS 


A  number  of  reliable  and  effective  proprietary  miscible  oils  are 
available  on  the  market.  These  oils  differ  in  composition,  and  no 
specific  directions  will  be  given  here  for  their  use.  In  most  cases 
the  manufacturers  recommend  their  use  at  5  per  cent  or  at  slightly 
greater  strengths  (1  to  20  or  1  to  15),  although  in  some  instances 
the  recommendations  have  been  reduced  to  3  per  cent  or  4  per  cent 
(1  to  33  or  1  to  25). 

Miscible  oils  have  certain  advantages  over  the  emulsions;  they 
are  very  convenient  to  use,  the  mixing  operations  do  not  require 
such  close  supervision  as  is  necessary  with  the  emulsions,  they  may 
be  stored  indefinitely,  and  they  do  not  freeze  readily. 

The  relative  covering  powers  of  the  miscible  oils  and  the  lubri- 
cating-oil emulsions  appear  to  be  approximately  equal,  according 
to  tests  conducted  by  the  Bureau  of  Entomology. 
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1    I  H*      I  l|  I      >  Ml  ;i  \  >      III      »   '  »ll  1  II  1<  'II       I  l"-»-       I  »  'I       «  l<  M    lllil  I  II        ^I'l  li  »    I  i  ii_,       »»  I  n    I  I      *    I  H- 

])l<)ye«|  at  eltoctive  stivnjrths,  aro  unsafe  on  trees  in  foliage,  although 
111  eiuerpMicy  eases  eertain  emulsions  of  ordinary  lubrieating  oil 
have  l)een  used  on  aj)i)le  (hut  not  on  peach)  witli  coninaratively  little 
injury.  In  reeent  yeai-s  it  has  been  found  tiuit  hi«rldy  refined  oils 
(»f  the  type  used  for  niedieinal  purposes,  an<l  often  referred  to  as 
white/  or  '*  crystal,"  oils,  are  nuieh  less  iniurious  to  foliajre  and 
fruit  than  the  ordinary  luhrieating  oils,  and  that  the  white  oils  may 
1)6  used  to  a  eertain  extent  during  the  growing  season.  These  sum- 
mer oils  are  available  chieny  in  the  form  of  soapless  emulsions  of  the 
paste  type.  Wiiile  favorable  results  have  been  reported  from  the 
iisc  of  these  oils  under  some  conditions,  injurious  etFcets  have  been 
noted  in  other  cases,  and  the  margin  of  safety  aj)pears  to  Ik»  a  very 
narrow  one.  Further  experimental  work  is  nee<Ied  before  genenil 
leeommeiulations  can  be  inndc  :is  to  the  snnnncr  ux'  of  wliitc  oils  in 
<  leciduous-fruit  orchards. 

MIXTURES  OF  OIL  SPRAYS  WITH   OTHER  MATERIALS 

WITH  BORDEAUX  MIXTURE  AND  COPPER  SULPHATE 

l^ractically  all  oil  emulsions,  as  well  as  some  miscible  oils,  mix 
readily  with  Bordeaux  mixture,  and  such  combination  sprays  are  in 
lather  extensive  use  in  some  sections  in  the  dormant  s})raying  of 
]»each  trees.  The  l^ureau  of  Plant  Industry  has  found  that  this 
>  (Mubination  spray  gives  satisfactory  results  in  the  control  of  peach 
leaf  curl.  In  the  control  of  the  San  Jose  scale,  however,  the  a<l- 
<lition  of  full-strength  Bordeaux  mixture  to  oil  emulsion  has  been 
found  to  reduce  to  a  certain  extent  the  effectiveness  of  the  oil,  but 
this  may  be  overcome  by  a  moderate  increase  in  the  strength  of 
the  oil.  For  example,  if  2  per  cent  of  oil  used  alone  has  been  found 
necessary  for  the  control  of  the  San  Jose  scale,  the  addition  of 
full-strength  Bordeaux  mixture  should  be  compensated  for  by  an 
increase  in  the  oil  content  to  2i/2  or  3  per  cent.  The  oil-lU)rdeaux 
combination  has  also  been  used  to  a  limited  extent  on  apple  in  the 
delayed-dormant  application,  and  is  believed  to  have  value  at  this 
-tage  of  the  development  of  apple  foliage  in  the  control  of  apple 
scab.  Too  little  is  known  about  the  safety  of  this  practice  to  recom- 
mend its  use. 

('opl)er  sulphate,  at  concentrations  of  2  pounds  to  4  pounds  in  50 
L^allons.  also  forms  a  fairly  good  mixture  with  most  of  the  oil 
•  mulsions.  and  has  been  used  to  a  limited  extent  in  the  dormant 
-praying  of  peach  trees,  but  has  in  some  cases  caused  injury  to  peach 
wood. 

When  Bordeaux  mixture  and  oil  emulsion  are  combined,  the 
T^onleaux  and  oil  together  tend  to  form  a  separate  layer  in  the  spray 
tank,  although  the  oil  itself  does  not  separate  out.  Moderate  agita- 
tion is  necessary  to  overcome  this  tendency.  The  copper  sulj)hate-oil 
emulsion  mixture  creams  very  rapi<lly,  and  requires  vigorous  agita- 
tion if  a  uniform  spray  is  to  be  maintained. 

In  summer  spraying  of  apple,  Bordeaux  mixture  appears  to  cause 
an  even  greater  reduction  in  the  effectiveness  of  oil  m  the  control 
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of  the  scale,  and  if  emergency  applications  for  scale  control  appear 
necessary  during  the  summer,  the  oil  should  be  applied  separately, 
and  not  combined  with  Bordeaux  mixture. 

WITH  LIME-SULPHUR 

Combinations  of  lubricating-oil  emulsions  with  lime-sulphur  have 
been  found  very  injurious  to  the  foliage  of  deciduous-fruit  trees, 
and  in  some  cases  have  caused  damage  to  dormant  peach  wood. 
Little  is  to  be  gained  by  the  use  of  such  combinations,  and  their 
general  use  is  not  recommended. 

INJURY  FROM  OIL  SPRAYS 

While  the  application  of  oil  sprays  during  the  dormant  period 
has  in  some  cases  caused  injury  to  fruit  trees,  the  extensive  use  of 
many  kinds  of  oil  emulsions  for  dormant  spraying  during  the  last 
seven  or  eight  years,  under  all  conceivable  weather  conditions,  war- 
rants the  statement  that  there  is  little  danger  from  the  use  of  a 
properly  prepared  oil  emulsion  or  miscible  oil  while  the  trees  are 
fully  dormant.  In  the  Northwest,  a  few  cases  of  serious  injury 
to  apple  trees  have  apparently  resulted  from  late  fall  or  early  winter 
applications  of  oil  sprays,  followed  by  sudden  drops  to  subzero 
temperatures.  This  condition  has  not  been  observed,  however,  when 
the  spraying  was  done  in  late  w^inter  or  early  spring,  even  if  fol- 
lowed by  very  cold  weather.  As  a  general  precaution,  however,  many 
growers  do  not  spray  when  the  temperature  is  below  40°  F.,  espe- 
cially along  toward  night  when  an  unusual  drop  in  temperature 
seems  to  be  in  prospect. 

The  foliage  of  fruit  trees  is  of  course  more  subject  to  injury  than 
the  wood,  and  the  application  of  the  less  refined  oils  after  the  buds 
begin  to  swell  always  involves  a  certain  degree  of  risk.  In  the 
Northwest  the  application  of  the  less  refined  oils  to  apple  trees  after 
the  buds  have  commenced  to  swell  have,  under  some  conditions, 
caused  considerable  injury  to  the  fruit  buds,  and  in  that  section  the 
recommendation  is  made  that  the  dormant  spraying  be  completed 
before  the  buds  start  to  swell.  In  the  eastern  and  middle- western 
fruit  sections  applications  of  properly  made  oil  emulsions  or  miscible 
oils  during  the  delayed-dormant  period  have  seldom  caused  appreci- 
able injury.  The  danger  increases  as  the  foliage  pushes  out,  and 
after  the  leaves  have  reached  a  length  of  a  half  inch  the  more  highly 
refined  oils  should  be  employed  if  the  use  of  an  oil  spray  is  found 
necessar}'. 

Fears  have  been  expressed  from  time  to  time  that  the  continued 
use  of  oil  sprays  over  a  period  of  years  might  ultimately  result  in 
cumulative  injury.  The  occurrence  of  such  cumulative  injury  is 
very  difficult  to  demonstrate  or  to  disprove,  but  the  healthy  condition 
of  thousands  of  orchards  which  have  received  annual  dormant  ap- 
plications of  oil  sprays  over  a  period  of  eight  or  more  years  would 
indicate  that  this  danger  is  not  a  very  serious  one. 

As  already  indicated,  none  of  the  summer  or  white  oils  can  be 
considered  completely  noninjurious  to  foliage,  although  some  of  them 
have  been  used  without  serious  consequences. 
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INSECTS   FOR   WTTirTT   OTT.   SPRAYS   MAY   BE   USED 


'  I  I  I  I  I  I  <  '  I  I     III: 


Hrici   IlH'lli  l<  Ml    \>  M  I    I  'f   iii.n  n- 

control loil  by  tlie  use  of  oils  sprays,  together  with  the  concentni- 
tions  of  oil  emulsion  neetled  for  erfedive  work.  The  niiscible  oils 
shoulil,  in  most  cases,  be  used  at  s<)mewlijit  «^reater  strenjjths  than 
those  indicated  for  the  t)il  emulsions;  more  exact  information  as  to 
the  proper  dilution  will  be  found  on  the  label.  The  mention  of  an 
insect  pest  in  this  discussion  does  not  necessarily  mean  that  oils  are 
•♦<H'ommended  to  the  exclusion  of  other  sprays;  in  many  cases  limc- 

iplmr  or  other  materials  may  be  used  with  an  equal  de«::ree  of  effec- 
\  eness,  and  under  some  circumstances  may  be  preferable. 

riie  list  of  scale  insects 
is  by  no  means  a  com- 
plete one,  but  includes 
I'epresentatives  of  most 
of  the  important  <;roups. 
If  scale  insects  not  spe- 
cifically mentioned  here 
become  troublesome,  the 
recommendations  made 
for  closely  similar  spe- 
cies will  in  most  cases 
be  found  etfective. 

SAN  JOSE  SCALE 

T])o  San  Jose  scale 
Jiotus  pemiciostis 
viMii-i.)  (fig.  5)  at- 
tacks practically  all  or- 
chard trees,  and  is  well 
known  to  most  fruit 
growers.  The  individ- 
uals which  happen  to  be 
one-third  to  one-half 
grown  at  the  close  of  the  -.a -.n  are  those  which  will  survive  the 
winter  in  middle  and  northern  latitudes.     The  concentration  of  oil 

control  of  the  San  Jose  scale  setMus  to  vary 
In  the  Middle  West  2  per  cent  of 
tual  oil  (in  the  emulsion  form)  is  sufficient  if  a  thorough  job  of 
raying  is  done.  In  heavy  infestations,  however,  growers  some- 
lues  use  3  per  cent  of  oil  in  order  to  be  sure  of  a  kill  in  spots  that 
e  only  lightly  sprayed.  In  other  sections  3  per  cent  of  oil  has 
come  the  standard  i*ecommendation,  while  in  the  Pacific  North- 
«'st  4  per  cent  of  oil  in  the  form  of  an  emulsion  seems  to  be  required 
r  satisfactory  results. 

In  the  case  of  apple,  if  control  has  not  been  obtained  during  the 
rmant  season,  the  use  of  summer  oils  at  1  or  2  per  cent  when 
awlers  are  present  in  numbers  is  of  value  in  partiall}^  checking 
e  infestation.  This,  however,  should  be  considered  as  an  emergency 
tatment,  and  is  not  recommended  as  a  regular  practice.  The  foli- 
..>  /»f  1W..W.],   ;^   f,v/>  ^ii^,...t»t ;i.i,.  fM   ifijury  by  oil   ^•^••"^•-   t^   vi^t-fx- 


FuJUKB  5. — Portion  «if  nppU*  twiis  «»ncrusf(Ml  with   tlie 
San    .I(t.s«'    scal«'.      Scales    of   all    ages    an*    shown    Id 
ustration  :   tlu'   largest    nnd   tli"   siuaUt'St   ones 
(lui'inK   tlic   wiuter.     Twice   uaturul   tiize 


the 


emulsion  needed  for  the 

as  between  different  localities. 
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the  recommendation  of  oil  at  a  strength  great  enough  to  give  appre- 
ciable control  of  the  San  Jose  scale  on  peach  during  the  growing 
season. 

OYSTER-SHELL  SCALE 


The  03'ster-shell  scale  {Lc pidosaphes  ulmi  L.)  (fig.  6),  a  common 
pest  of  aj^ple  and  pear  in  the  Northern  States,  winters  over  in  the 
egg  stage  underneath  the  scale  covering  which 
protected  the  mother  insect.  Hence,  to  be  ef- 
fective, oil  sprays  applied  during  the  dormant 
season  must  pass  through  this  thick  scale  cov- 
ering and  then  penetrate  the  shells  of  the  eggs. 
For  complete  kill,  from  8  to  10  per  cent  of  oil 
must  be  used,  a  strength  which  allows  a  rather 
narrow^  margin  of  safety,  although  it  has  been 
used  a  great  many  times  w^ith  no  serious  in- 
jury. Fortunately  the  oyster-shell  scale  mul- 
tiplies at  a  comparatively  slow^  rate,  and  the 
control  measures  against  it  do  not  need  to  be 
so  completely  efficient  as  is  necessary  with  the 
San  Jose  scale  in  most  localities.  In  the  ma- 
jority of  cases  the  sprays  applied  for  the  San 
Jose  scale  will  incidentally 
keep  the  oyster-shell  scale 
from  doing  serious  damage. 
Good  results  in  control 
have  been  obtained  by  sum- 
mer applications  of  the 
white  oils  at  li^  to  2  per 
cent.  These  should  be  ap- 
plied 10  days  or  so  after  the 
lirst  crawlers  appear  (soon 
after  apple  trees  are  in 
bloom),  at  which  time  most 
of  the  eggs  w^ill  have 
hatched,  and  the  scale  cover- 
ings over  the  most  advanced 
individuals  will  still  be  thin 
enough  to  be  readily  pene- 
trated by  the  spray.  As  al- 
ready indicated,  there  is 
more  or  less  danger  of  in- 
jury to  foliage  or  fruit,  par- 
ticularly if  a  residue  of  a 
sulphur  fungicide  is  present 
on  the  trees. 


Figure  6. — Portion  of 
twig  oncrnstofl  with 
the  oystor-shell  scale. 
During  the  winter  the 
scale  covering  con 
ceals  and  protects  a 
loose  mass  of  poarly 
wliite  eggs.  A  bout 
2^/^   times  natural   size 


Figure  7. — T  wig 
infested  with 
the  scurfy  scale. 
The  insect  win- 
ters in  the  form 
of  purple  eggs, 
underneath  the 
scale  covering. 
Twice  natural 
size 


SCURFY   SCALE 


The  scurfy  scale  (Gliionaspis  fur  fur  a  Fitch)  (fig.  7)  is  a  pest  of 
apple  and  pear,  and  is  most  abundant  in  the  New  England  and 
Middle  Atlantic  States.  Like  the  oyster-shell  scale,  it  winters  in  the 
e:gg  stage.  During  the  dormant  season  the  oil  sprays  seem  to  pene- 
trate the  scale  coverings  and  eggs  of  this  species  somewhat  more 


LUBRICATIKi. 

rrjiilily  ihan  tlu\v  «U>  tl»«  vster-sholl  scak»,  ami  lubricating- 

inl  oinulsion  at  Ji  jht  cent  strrn«rtii  has  In'en  reported  (o  he  elfective. 
lii  case  the  scurfy  scale  is  not  controlled  durin;;  the  dormant  season, 
the  application  of  sunnner  oils  as  outline«l  for  the  oyster-shell  scale 
in:i\  he  resorted  to  as  an  emergency  measure. 


TERRAPIN  SCALE 

1  lie  icriapiii  ><;iio  {iAcnuhiin  itnp'ofnsc'Kinni  iVr<raiide)  (li«:.  ^), 
a  pest  of  peach  ami  plum,  is  to  be  found  durinjr  the  dnnnant  seji^^on 
on  the  under  sides  of  twijrs  and 
^mailer  hramhcs  as  two-thirds 
•zrown  females.  At  this  time  jij' 
plications  of  4  per  cent  lubricat 
in<r-<>il  emulsion  have  been  found 

COTTONY  PEACH  SCALE 

The  cottony  i)each  ^cale  {PulvJ- 
naria  an}yg<faJi  Ckll.)  hibernates 
as  nearly  mature  scales,  clustered 
mostly  on  the  east  sides  of  twiijs 
and  snndler  branches,  and  to 
^ome  extent  on  the  callus  growth 
around  old  prunin»j:  scars  and 
nther  wounds.  Gooil  results  have 
l)een  reported  in  New  York  State 
from  dormant  applications  of  4 

CLOVER    MITE 

The  European  red  mite  (Para- 
ttfranycliUii  pilosu^s  C.  and  F.) 
(H^.  9)  and  the  clover  mite  {Bi y- 
ffhid  prait'iOsa  Koch)  pass  the 
winter  in  the  egg  "^tage,  on  tlic 
I  wigs    and    smaller    branches    ( 

apple,   plum,    peach,   and    other    ii..;,~.     A])plicati< 
dormant  or  delayed-dormant  period  of  3  to  4  i)er  cent  lubricating-oil 
emulsion   have   proved   effective.     Fall   applications  have   faih  '    ' 
give  satisfactory  control. 

If  mites  become  troublesome  during  the  growing  season,  the  in- 
festation ma}^  be  fairly  well  controlled  by  the  use  of  the  sunnner 
to  2  per  cent  strength. 


rn.ria:    >.      Tlir    tfnaiiin    >.tiil«'. 

the  winter  the  scales  are  tound 
chii'flv  oil  tl»«'  uinh'r  shlen  of  the 
•"■•■•-■     Five  tlni'-    ■  •• •    -'-• 


i.tl« 


FRUIT-TREE  LEAF  ROLLER 

The  apple  pest  known  as  the  fruit-tree  leaf  roller  {Cacoecia  artjy- 
rospila  Walker)  (fig.  10)  is  best  controlled  during  the  dormant  sea- 
son, when  it  is  present  on  the  trees  in  the  egg  stage.     The  masses  of 
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eggs  are  covered  with  a  hardened  gumlike  substance,  and  7  to  8  per 
cent  of  oil  in  the  spra}^  is  required  to  destroy  the  eggs  under  this 
protection. 

PEAR  PSYLLA 

The  pear  psylla 
{Psyllia  pyricola 
Foerst.)  (fig.  11),  a 
serious  pest  in  por- 
tions of  the  northeast- 
ern part  of  the  United 
States  and  in  south- 
eastern Canada,  hi- 
bernates as  the  adult 
"  fly "  in  protected 
situations  in  and  near 
the  orchard,  and  mi- 
grates to  the  trees 
with  the  very  first 
Avarm  days  of  spring. 
At  this  time  applica- 
tions of  3  per  cent 
lubricating-oil  emul- 
sion have  given  very 


IGTRi: 

These 
times 


;».  — IIil)c 
minute 
natural 


mating 
ej^gs  ar 
size 


eggs    of    the    European    red    mite, 
e  of  a  deep   rod  color.     About  2y^ 


FiGuiiE  10. — Egg  mass  of 
the  •  fruit-tree  leaf  rol- 
ler. The  eggs  in  this 
particular  mass  have 
hatclied.  Twice  nat- 
ural   size 


Figure     11. — Pear     psylla     adult 

(about    20    times    natural     size). 

The    hibernating    adults    appear 

on   pear   trees   on   the   very   first 

.warm  days  of  early  spring 


satisfactory  results.  Many  of  the  adult  flies  are  killed,  and  the  film 
of  oil  on  the  bark  appears  to  have  a  great  deal  of  residual  value,  re- 
ducing the  number  of  eggs  laid,  and  killing  a  high  percentage  of  the 


.I'liHU 


nORMAN 


!;es 
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uiijj  psyllas  which  hatch.     InOntnii'  Ui-mixed  Bordeaux-oil 

emulsion   has   proved   the   most   satisfactorv,   ami    (he   heavier  oils, 

|lw»v.>   liMvin.r   :,    vis.osifv    <»f    ir>()  to  *J(H),  seeili    <n   !»«'   <li«'    nm^l    «>fr«M-<  1  viv 

APPLE  APHIDS' 

Most  fruit  jrrowei-s  are  familiar  with  the  shiny  black  eggs  of  the 
apple  aphids,  as  they  are  found  <lurin^  the  winter  on  the  younj;  wood 
of  apple  trees.     (Kij;.  1*2.)     The  e«:«rs  of  these  species  hatch  in  early 

spring,  often  before  tlie  buds 
have  swelled  to  any  extent;  tha 
exact  time  of  hatching  (witli 
reference  to  the  opening  x)f  the 
buds)  varies  in  different  sections, 
and  with  the  different  species  of 
aphids  involved.  The  standard 
treatment  for  the  combined  con- 
trol of  apple  aphids  an<l  the  San 
Jose  scale  in  sections  where  both 


FlGUttE  11!. — Epgs  of  apple  iiphids.  as  fonntl 
dtiring  thi>  winter  on  th*-  twites  and  sninl- 
1<'r    branchcK    of    app!"    *'•••■■<       \i....t    ^iv 
imos  natural  sise 


Fini'RE  K{. — Condition  of 
apple  buds  in  tl>c  early 
part  of  the  dolayed-dor- 
mant  perio«l.  The  aphids 
nri'  clustered  on  t  h  e 
Kr<'cn  tIpH  of  the  huds 
and  have  no  protection 
ngainsf  •!,,.  v,,-,v  ,,,•,»... 
rfal 


:'.re  troublesome  has  lor  a  iiumucr  oi  years  tx'cn  winter-sirni^ui  niiic- 
sulphur  and  nicotine  sulphate,  1  to  1,000,  applied  during  the  so-called 
delayed-dormant  period  (figs.  13,  14,  and  15),  just  as  the  buds  are 
pushing  out.  This  combination  has  been  found  very  effective  in 
killing  the  newly  hatched  aphids,  as  well  as  many  of  the  unhatched 
"'/irs  present. 

I'he  question  often  arises  whether  it  is  advisable  to  substitute 
treatments  for  the  lime-sulphur-nicotine  mixture  in  orchards 
which  aphids  must  be  controlled.  This  question  is  of  particular 
portance  in  orchards  in  which  the  presence  of  the  European  red 
le  or  the  fruit-tree  leaf  roller  dictates  the  use  of  an  oil  spray 


Three  species  of  aphids  r;ro  involved  :  Thn  rosv  applo  aphid  ( Aniimphif^  roscua  Baker). 

lireen  applp  ai' '     '  appie-prain  I.'lwpaloaiphum 

'.ifoliae  P^itch). 
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ill  preference  to  liiue-sulphiir.  To  have  their  nuixiinum  effective- 
ness in  aphid  control,  the  oil  sprays  must  be  applied  after  the  aphids 
have  hatched,  since  the  oils  are  only  partially  effective  against  the 
nnhatched  aphid  eggs;  even  when  applied  after  the  aphids  have 
hatched,  the  oils  have  failed  in  many  instances  to  give  satisfactory 
control,  possibly  because  of  low  temperatures  at  such  times,  al- 
though in  other  cases  good  results  have  been  reported. 

Kecent  experiments  in  New 
York  State  have  indicated  a  high 
degree  of  effectiveness  in  aphid 
control  from  a  mixture  of  a  3 
per  cent  lubricating-oil  emulsion 
with   40   per   cent   nicotine   sul- 


FiouRB  14. — Condition  of  apple  buds  latft 
in  the  delayed-dormant  period.  Sprayin.i? 
should  be  completed  before  the  buds  ad- 
vance beyond   this   stage 


Figure  15. — Much  too  late  to 
mal<e  the  delayed-dormant 
application.  At  this  stage 
of  dpvelopment  the  leaves 
and  buds  may  be  seriously 
injured  by  dormant-strength 
spray  materials,  and  the 
aphids  fiud  shelter  In  the 
crevices  between  the  buds, 
making  it  impossible  to  hit 
them   all 


phate,  1  pint  in  100  gallons,  or  50  per  cent  free  nicotine,  four-fifths  of 
a  pint  in  100  gallons,  applied  during  the  delayed-dormant  period. 
Further  experimental  work  and  commercial  experience  are  needed, 
however,  before  this  treatment  can  be  recommended  for  general 
adoption  in  sections  where  the  application  of  oil  sprays  in  the  de- 
layed-dormant period  appears  to  be  fairly  safe. 

There  is  always  more  or  less  danger  of  injury  during  the  delayed- 
dormant  period,  the  danger  increasing  as  the  leaves  push  out  and 
increase  in  size.  In  the  Northwest  the  opening  buds  seem  to  be 
especially  subject  to  injury  by  oil  sprays,  and  in  that  section  it  is 
recommended  that  the  dormant  ai)plications  of  oil  be  completed 
before  the  buds  swell  to  any  extent.  In  other  sections  of  the 
country  the  danger  of  injury  seems  to  be  less,  although  the  oil 
applications  should  be  completed  considerably  earlier  than  the  stage 
of  development  shown  in  Figure  15. 
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LAWN  MAKING  is  relatively  simple  and  does  not 
^  require  an  expert.  Certain  factors,  though — 
physical  and  climatic — must  be  observed,  and  con- 
stant care  is  needed  to  keep  the  lawn  in  good 
condition. 

A  properly  prepared  seed  bed  and  seed  of  a  high 
standard  of  purity  and  germination  are  two  essen- 
tials. A  good  garden  loam  is  the  most  satisfactory 
soil.     Proper  fertilizing  is  necessary. 

There  is  a  wide  variation  in  the  soil  and  climatic 
requirements  of  turf  grasses.  To  attain  success,  the 
lawn  maker  should  consider  these  in  choosing  a  type 
of  grass. 

Insects  and  moles  damage  lawns  and  must  be  con- 
trolled. Brown-patch  disease  is  controlled  by  mer- 
cury compounds. 

Stoloniferous  grasses  such  as  Bermuda,  centipede, 
and  St.  Augustine  are  more  quickl}^  established  by 
the  vegetative  method  of  planting  than  by  sowing 
the  seed. 
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INTRODUCTION 

A  BEAUTIFUL  GREEN  LAWN  is  the  ambition  of  most  home 
owners.  While  many  have  this  desire,  few  are  willing  to 
expend  the  effort  necessary  for  a  successful  lawn.  The  cardinal 
principles  for  attaining  and  maintaining  a  perfect  lawn  are  rela- 
tively simple  and  do  not  require  tlie  services  of  an  expert,  but  it  is 
necessary  to  adhere  faithfullv  to  the  fundamentals,  otherwise  inferior 
lawns  are  sure  to  result.  l!ven  when  these  principles  are  carefully 
observed  the  outcome  is  sometimes  disai)pointing,  owing  to  a  j)eculiar 
soil  or  climatic  condition.  In  this  bulletin  an  attempt  is  made  to  set 
forth  in  simple  language  practices  that  have  in  general  resulted  in 
the  most  .satisfactory  lawns,  with  the  realization,  however,  that  these 
suggestions  will  not  meet  all  requirements.  Sometimes  the  conditions 
under  which  a  lawn  is  to  be  developed  are  so  unusual  as  to  require 
special  treatment.  When  this  becomes  necessary,  assistance  can 
usually  be  obtained  by  writing  to  the  State  agricultural  experiment 
station  <•»•  !<>  ♦!>'.  T'nW.'d  States  Department  of  \<r>' •••i*>>r«<v 

PREPARATION 

In  starting  a  new  lawn  attention  must  be  given  to  subsurface  drain- 
age, grading  and  leveling  the  soil,  kind  of  soil,  preparaticm  and 
fertilization  of  the  seed  bed,  and  the  use  of  suitable  seed.  If  any  of 
these    features    are    neglected    the    results    are    almost   sure   to    b© 

DRAINAGE 

W  here  tiie  subsoil  is  so  compact  that  water  does  not  pass  through 
readily,  tile  draining  will  prove  beneficial.  Lines  of  4-inch  tiles 
spaced  20  to  30  feet  apart,  laid  21/2  to  Sy.  feet  deep  with  a  fall  of  from 
3  to  4  inches  for  every  50  feet,  should  ordinarily  insure  sufficient 
underdrainage.  The  surface  should  be  carefully  graded  to  in.suro 
good  surface  drainni"  V  .♦  r  standing  in  pockets  is  sure  to  injure 
the  grass. 

Uba<vA- 
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GRADING  AND   LEVELING 


In  grading  and  leveling,  the  topsoil,  if  of  good  fertility,'  should 
be  removed  and  set  aside  to  be  replaced  after  the  grading  has  been 
completed.  Soils  on  most  lawns,  however,  are  inferior  to  the  undis- 
turbed soils  of  the  vicinity,  owing  to  the  practice  of  covering  the 
topsoil  Avith  subsoil  from  excavations  mixed  w^ith  more  or  less  waste 
materials  from  building  construction.  Such  soil  should  be  removed 
to  a  depth  of  4  inches  or  more  and  replaced  by  a  good  loam  or 
covered  to  this  depth  Avith  a  good  grade  of  topsoil.  Where  consider- 
able filling  around  buildings  is  necessary,  frequently  waste  materials 
such  as  bricks,  boards,  and  pieces  of  concrete  are  used  in  making  the 
fill,  as  this  method  is  cheaper  than  to  make  the  entire  fill  with  soil. 
It  is  very  difficult  to  maintain  the  moisture  content  of  such  lawns, 
especially  during  dry  periods.  Before  seed  is  sown,  this  rubbish 
should  be  removed  to  a  depth  of  about  2  feet  and  replaced  with  soil. 
The  better  quality  of  turf  in  years  to  come  will  more  than  justify 
the  added  expense  involved. 

Having  given  attention  to  these  details,  grade  the  ground  so  as 
to  furnish  surface  drainage,  though  the  slope  should  not  be  great 
enough  to  result  in  such  rapid  run-off  that  the  water  does  not  have 
a  chance  to  penetrate  the  soil.  It  is  a  common  practice  to  construct 
the  lawn  so  that  there  is  a  gradual  slope  from  the  house  in  all 
directions.  This  slope  should  not  exceed  1  to  2  per  cent.  Final 
leveling  is  likewise' important,  as  any  depressions  will  interfere  with 
mowing  and  may  hold  the  water  long  enough  to  injure  seriousl}^  or 
even  kill  the  grass.  Proper  leveling  is  a  comparatively  simple 
operation  when  the  lawn  is  in  course  of  preparation,  but  after  the 
grass  is  established  the  operation  is  very  difficult.  Pools  of  rain 
water  or  irrigation  water  supplied  to  facilitate  the  settling  of  the 
soil  will  indicate  low  places,  Avhich  should  be  filled  in  before  the  lawn 
is  seeded. 

SOILS  AND   SOIL   PREPARATION 

While  there  are  grasses  that  will  grow  to  some  extent  on  poor 
soils,  all  of  them  will  thrive  better  on  good  soils.  Everything  con- 
sidered, what  is  generally  recognized  as  a  good  garden  loam  is  about 
the  most  satisfactory  soil  for  turf  grasses.  Unfortunately,  not  many 
people  have  such  soil  readily  available,  nor  are  they  always  able  to 
purchase  it  at  a  reasonable  price.  It,  therefore,  becomes  necessary 
to  utilize  to  the  best  advantage  the  soil  already  at  hand.  Grasses  do 
not  ordinarily  grow  well  on  heavy  clay,  and  where  it  is  necessary  to 
use  such  material  a  quantity  of  sand  equivalent  to  a  surface  layer  of 
1  inch  worked  into  the  soil  to  a  depth  of  3  to  4  inches  wall  improve 
the  texture  very  materially.  Where  the  soil  is  very  sandy  a  similar 
layer  of  clay  incorporated  w  ith  the  sand  will  be  very  beneficial. 

Soils  from  excavations  seldom  have  any  organic  matter,  and  this 
must  be  supplied  in  some  form  if  one  expects  success  in  maintaining 
a  good  lawn.  Organic  matter  not  only  improves  the  texture  of  the 
soil,  especially  clay  soils,  but  it  also  increases  the  water-holding 
capacity  and  improves  the  drainage.  Fine,  thoroughly  decomposed 
stable  manure  or  mushroom  soil  can  be  used  to  supply  organic 
matter.  This  should  be  thoroughly  mixed  with  the  soil,  one-half 
ton  to  1,000  square  feet  usually  being  sufficient.     Where  neither  of 
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these  is  available  some  of  tlie  jjrannlatotl  jwats  will  be  foun<l  helpful. 
<  )ne  should  be  rait»ful,  however,  in  the  use  of  peats,  as  some  of  them 
ii-e  toxic  to  most  plant  life.     In  rase  of  lar^e  lawns  it  is  sometimes 

I  .  .  .^  ,ij  V  to  resort  to  the  use  of  a  jrreen-uuinure  oro|),  preferably  a 
i.  i:iiiu.  .  In  this  way  or«ranic  nnilter  can  be  sup])lie(l  by  turnin«r 
iimler  the  cro]),  but  on  the  average  lawn,  manure  or  mushroom  ^nil 
IS  more  satisfactory. 

PREPARATION   AND   FERTILIZATION   OF   SEED    BED 

The  final  preparation  of  the  mmmI  bed  should  start  two  or  three 
weeks  in  advance  of  the  most  favorable  time  for  sowing.  The  end 
results  will  fully  justify  ^reat  care  in  putting  the  seed  btMl  in  the  best 
possible  condition.  An  ideal  seed  bed  is  one  that  is  firm  but  has  a 
very  finely  pidverized  surface.  Thorough  watering  in  advance  of 
-owing  is'necessary  to  settle  the  soil  and  to  give  nroner  moisture  to 
insure  subseipient  germination  of  many  weed  seeds  that  might  later 
prove  troublesome.  The  soil  should  be  stirred  occasionally  with  a 
irarden  nikc  (»i-  sdiiic  (.tlicr  liiinlciiirrit  to  destroy  the  wfTMl-  tliat  liavc 
tartetl. 

A  few  M.i>>  iniuiv  ,-t*»>iii^  iii<  .'.  *  d  a  liberal  appliv  ..i  .w..  <,,.  i,.»,;i- 
.  er  containing  the  three  most  generally  needed  plant-food  elements — 
nitrogen,  phosphorus,  and  ])otassium — is  advisable.  This  may  not 
\)v  iicci'ssary  provided  a  liberal  application  of  well-rotted  barnyard 
manure  has  been  worked  into  the  soil  during  grading  and  leveling. 
Even  when  manure  has  been  used,  however,  some  readily  available 
fertilizer  will  insure  an  early,  vigorous  growth  of  grass.  Organic 
fertilizers  such  as  bone  meal,  cottonseed  meal,  .sewage  sludge,  and 
jKmltry  manure  have  been  used  with  excellent  results.  The.se  should 
be  applied  at  the  rate  of  20  to  25  pounds  per  1,000  square  feet  and 
thoroughlv  worked  into  the  .soil.  Cfottonseed  meal  and  sewage  .sludge 
mixed  with  ammonium  sul])hate  in  the  proportion  of  3  parts  of  either 
the  meal  or  sludge  to  1  of  tlie  sul})liate  will  be  found  to  <j:ive  some- 
what quicker  results.  The  mixture  may  be  ai)plied  at  the  rate  of 
12  or  15  })ounds  per  1,000  .s(pnire  feet.  Where  tliese  materials  are  not 
ivailable  or  where  the  prices  are  out  of  proportion  to  the  ])lant-food 
.  ontent.  a  complete  fertilizer  high  in  nitrogen,  such  as  G-8-4,  can 
l>e  applied  at  the  rate  of  25  to  30  pounds  j)er  1.000  square  feet.  The 
fertilizer  .should  be  evenly  distributed  and  laked  into  the  ."-oil  a  ' 
days  before  the  seed  is  sown. 

SEED  AND    SEEDING 

Lawns  started  with  seed  recjuire  all  possible  care  to  insnre  a  good, 
thick  stand  of  grass.  Two  essentials  are  a  properly  prepared  seed 
bed  and  u.se  of  seed  of  a  high  standard  of  purity  and  germination. 
Fo  attempt  to  reduce  the  cost  of  .starting  a  lawn  by  economizing  on 
seed  is  a  poor  i)olicy.  As  a  rule,  citv  lawns  are  not  large,  and  the 
difference  in  cost  between  light  and  heavy  seeding  is  not  great. 
A  thick  stand  from  the  beginning  is  not  oidy  highly  desirable  but 
almost  essential  to  a.ssist  in  holding  the  weeds  in  check. 

In  the  northern  half  of  the  United  States  the  lawn  should  be 
started  in  the  fall  when  weeds  ai-e  less  troublesome.  Spring  sowings 
are  likely  to  be  crowded  out  by  weeds.  Southern  and  less  hardy 
gras.ses  u.sually  succeed  best  when  sown  in  the  spring.  Fall  sowings 
.should  be  made  early  enough  to  enable  the  grass  to  become  well 
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rooted  before  freezing  weather,  as  it  will  then  be  in  condition  to 
start  growth  early  in  the  spring  and  compete  more  successfully  with 
the  weeds. 

It  is  regrettable  that  many  home  owners  do  not  take  much  interest 
in  starting  a  lawn  in  the  fall.  It  is  only  after  outdoor  activities 
have  been  suspended  for  some  time  that  the  desire  to  work  in  the 
soil  returns.  Because  of  this  many  lawns  are  started  in  the  spring, 
and  a  high  percentage  of  failure  results.  Weed  competition  is 
especialh^  great  at  this  time  and.  furthermore,  hot  weather  is  likely 
to  occur  before  the  seedlings  are  well  enough  established  to  with- 
stand, such  a  severe  test.  Where  spring  sowings  become  necessary, 
the  operation  should  take  place  as  earh^  as  the  ground  can  be  worked. 
In  fact,  in  the  latitude  of  Washington,  D.  C,  seed  has  been  sown 
on  bare  ground  in  midwinter  with  fair  results. 

From  3  to  5  pounds  of  seed  per  1,000  square  feet  is  recommended, 
depending  upon  the  size  of  the  seed.  If  the  seeds  are  large,  the  rate 
of  sowing  should  be  increased.  In  order  to  insure  even  distribution 
it  is  a  good  practice  to  divide  the  seed  and  broadcast  one-half  each 
way  of  the  lawn.  After  sowing,  the  ground  should  be  raked  lightly 
and  rolled  and  sprinkled  later  if  the  soil  becomes  dry.  The  surface 
of  the  ground  should  not  be  allowed  to  become  dry  until  the  seedlings 
are  well  rooted. 

VEGETATIVE  PLANTING 

During  the  last  few  years  there  has  been  considerable  interest  in 
vegetative  plantings  due  primarily  to  the  wide  use  of  this  method  of 
establishing  creeping  bent  putting  greens  on  golf  courses.  (Fig.  1.) 
The  method  has  long  been  utilized  in  the  case  of  Bermuda  grass,  and 
more  recently  in  starting  lawns  with  centipede  and  St.  Augustine 
grass.  In  the  case  of  stoloniferous  grasses  like  those  mentioned 
above,  a  good  turf  may  be  established  in  less  time  by  the  vegetative 
method  of  planting  than  with  seed.  Centipede  grass  and  some 
strains  of  creeping  bent  are  planted  vegetatively  only  as  no  seed 
is  commercially  available.  One  method  is  to  chop  the  runners 
into  pieces  an  inch  or  so  in  length,  broadcast  these  over  the  lawn, 
roll,  then  cover  with  a  thin  layer  of  soil  or  compost,  and  water  im- 
mediately. The  surface  must  not  be  allowed  to  become  dry  until  the 
pieces  of  runners  have  rooted  and  started  to  grow.  One  or  two 
pounds  of  stolons,  or  in  the  case  of  creeping  bent  1  square  foot,  is 
enough  for  10  square  feet  of  lawn.  Another  method  is  to  set  plants 
or  pieces  of  stolons  2  to  3  inches  long  in  rows  8  inches  apart  with 
pieces  4  to  6  inches  apart  in  the  row.  Spacing  can  be  increased  or 
decreased  according  to  the  amount  of  planting  material  at  hand. 
Close  spacing  will  naturally  give  a  good  sod  in  less  time.  Whichever 
method  is  used,  it  is  essential  that  the  material  be  kept  moist  both 
before  and  after  planting.  Unless  unusual  care  is  given  to  bentgrass 
lawns  planted  vegetatively,  the  results  are  sure  to  prove  disap- 
pointing. 

SODDING 

One  of  the  quickest  ways  to  establish  a  lawn  is  by  the  use  of  sod, 
though  it  is  usualh^  difficult  to  obtain  a  good  quality.  The  chief 
objection  is  the  expense  involved.  In  sodding,  the  soil  should  be 
prepared  as  for  sowing  seed,  except  that  it  should  be  somewhat  more 
compact.     Experience  has  shown  that  sods  cut  1  inch  thick  are  most 


PLANTING 


coiivenitMit  to  lay,  aiul  that  in  soils  ot  this  thii'knivss  new  r(M)ts  dovelop 
>(>  that  it  beconu's  thiuou^hly  established  s(M>ner  than  where  the  sod 
is  thicker.  To  insure  a  level  lawn  the  sod  must  be  (»f  uniform 
thickness   v   '  ■■".{  in  true  squuiv^i  which  will  fit  together  y 

ESTABLISHING  GRASS  ON   SLOPES 


.f....f  ].. 


i.-^i.i.M.->.....i;  iiiuss  on  steep  slopes  is 
where  the  slope  is  very  steep  it  is  often 
anil  it  is  tlien  necessary  to  resort  to  the 
nese  honeysuckle  or  En^jlish  ivy.  Whe 
however,  and  where  other  conditions  ar 
In'  established  if  special  attention  is 
and  to  ket»p  the  soil  sufliciently  moist  f< 
best  methods  where  seed  is  used  is  to 
with  loosely  woven  burlap  tipfhtly  dra 


by  no  means  .  a.^ > .  in  lait,, 
impossible  to  maintain  turf, 
use  of  some  plant  like  Japa 
re  the  slope  is  not  too  steep, 
e  not  unfavorable,  f^rass  can 
given  to  prevent  washin<^^ 
)r  the  seedlings.  One  of  the 
cover  the  newly  sown  s1o|k^ 
wn  and  staked  to  hold  it  in 


FlGLui;  1.      iStaitiiio  a  cculiiii  viv  j^raa.-  i.iwn  Ijy  veiivlaUvc  i>IaijUui;j>.      Si.  Au^iistiiu', 
carpet,  IJerniudu,  uud  the  creei)lns  bents  nre  fretjuently  started  In  this  way  also 


place.  Old  burlap  bags  ripped  apart  are  excellent  for  this  purpose. 
The  covering  of  burlap  retains  the  moisture  and  prevents  erosion  or 
washing.  The  grass  will  come  up  through  the  meshes  of  tiie  burlap, 
which  need  not  be  removed,  as  it  soon  decays.  Everything  consid- 
ered, the  most  satisfactory  method  is  to  .sod  the  slopes,  though  the 
cost,  of  course,  is  somewhat  greater  than  that  of  seeding.  Whether 
sodding  or  seeding  is  em])loyed,  special  attention  must  be  given  to 
watering,  as  slopes  dry  out  rapidly. 

LAWN    GRASSES 

There  is  a  wide  variation  in  the  turf  grasses  that  succeed  best 
under  different  soil  and  climatic  conditions.  It  is  impossible  to 
suggest  individual  grasses  or  grass  mixtures  that  will  meet  all  re- 
(juirements.     On  the  basis  of  many  years  of  practical  as  well  as 

i'.\|)eriniental  results,  rcconmicndntlons  urc  mnd*'  fo?-  (nif  <rrn«{><<  \u 
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various  parts  of  the  United  States,  as  shown  on  the  accompanying: 
map.     (Fig.  2.) 

REGION  1 

In  i-egion  1  (fig.  2),  where  conditions  are  favorable,  Kentucky 
bkiegrass  has  no  superior  for  general  use,  as  it  has  a  strong  root 
system  and  will  stand  much  rough  treatment.  On  soil  w^ell  supplied 
with  lime,  organic  matter,  and  plant  food,  Kentucky  bluegrass  can 
be  sown  alone  with  good  results,  though  because  of  the  fact  that  it 
starts  off  rather  slowlv,  a  small  amount  of  redtop  usually  is  sown 
with  it.      (Fig.  3.)        "^ 

Where  the  soil  is  acid  the  bentgrasses,  including  colonial  bent, 
seaside  bent,  South  German  mixed  bent,  and  creeping  bent,  grow 
much  better  than  Kentucky  bluegrass.  (Fig.  4.)  In  fact,  the  bents 
€lo  well  where  Kentucky  bluegrass  is  not  able  to  survive  and  where 


Figure  2. — Map  showing  region.s  of  the  United  States  to  which  the  various  lawn 
grasses  discussed  in  this  bulletin  are  adapted.  Crosshatched  areas  in  region  1 
represent  those  areas  in  which  the  bentgrasses  are  most  likely  to  succeed 

there  is  little  use  of  sowing  grasses  other  than  tliose  tolerant  to  acid 
conditions.  Soils  especially  suited  to  such  grasses  are  quite  usual  in 
parts  of  New  York  and  the  New  England  States  and  along  the  Pacific 
coast  of  Oregon,  Washington,  and  northern  California.  Seed  of  all 
these  grasses  is  available  with  the  exception  of  the  creeping  bent, 
which  is  the  grass  commonly  used  on  golf  greens.  This  grass  is 
started  vegetatively  by  planting  pieces  of  runners  or  stolons.  Due  to 
the  fact  that  putting  greens  established  with  creeping  bent  make  such 
a  beautiful  appearance,  home  owners  frequently  wish  to  use  it  on  the 
lawn.  Creeping  bent  can  of  course  be  grown  on  the  lawn  as  well  as 
on  the  putting  green,  but  it  requires  much  attention  in  the  way  of 
watering,  fertilizing,  top-dressing,  and  treatment  to  control  the 
brown-patch  disease.  Unless  prepared  to  give  the  grass  this  extra 
attention,  one   is  more   likely  to  succeed   with  the   ordinary   lawn 


as  n   Ijiwn   ;;r: 


i  i.i.    4.  —  A    lawij    of    bt'UtKra.",.-.       .  ...     ..   j..-i..r'h«"s    uiuke    Ix'uutiful    lawim    in    th*i 

i'acific  Northwest  and  in  New  ii^uglaud  wnen  given  the  necessary  attention 
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Like  bentgrasses,  the  fescues,  including  red  and  Chewings  fescue, 
are  acid  tolerant  and  suited  to  soil  conditions  similar  to  those  favor- 
able to  bentgrasses.  They  do  not,  however,  survive  well  under  close 
cutting  except  where  the  summers  are  cool.  These  grasses  are  among 
the  best  for  shady  conditions. 

For  various  reasons,  it  is  usually  safer  to  sow  a  mixture  of  grasses 
than  to  depend  on  one  grass.  For  the  greater  part  of  region  1  the 
following  mixture  has  proved  quite  satisfactory  :  Kentucky  bluegrass 
IT  parts,  redtop  2  parts,  white  clover  1  part  by  weight.  In  the 
eastern  part  of  this  region  where  conditions  are  less  favorable  for 
Kentucky  bluegrass,  the  following  more  general  mixture  has  given 
good  results :  Kentucky  bluegrass  10  parts,  Chewings  fescue  5  parts, 
redtop  2  parts,  colonial  bent  1  part,  white  cldver  1  part  by  weight. 

In  this  region  fall  sowing  is  decidedly  preferable  to  spring  sowing. 
Where  the  seed  is  sown  in  the  spring,  it  is  usually  advisable  to  add 
about  10  per  cent  Italian  ryegrass  to  the  mixture,  reducing  the 
amount  of  Kentucky  bluegrass  proportionately. 

It  is  usually  very  difficult  to  maintain  good  turf  under  shade.  In 
fact,  it  is  almost  impossible  where  the  shade  is  very  dense.  Under 
such  conditions  it  may  be  necessary  to  reseed  each  year.  In  the 
North,  Poa  trivialis  is  in  general  the  most  satisfactoty  grass,  particu- 
larly in  the  shade  of  buildings.  Under  trees,  especially  where  the 
soil  is  sandy,  European  red  fescue  or  Chewings  fescue  will  often 
thrive  where  other  grasses  fail.  Much  of  the  clifficulty  in  growing 
grasses  in  the  shade  is  due  to  the  failure  to  recognize  the  need  for 
more  attention  to  watering  and  fertilizing,  as  a  result  of  the  demands 
of  the  trees. 

REGION  2 

The  grass  generally  best  suited  to  region  2  is  Bermuda  (fig.  5), 
although  at  the  higher  altitudes  in  the  piedmont  or  under  partially 
shaded  conditions  Kentucky  bluegrass  does  very  well.  Bermuda 
grass  may  be  started  by  sowing  seed  or  by  planting  pieces  of  the 
stolons  in  the  spring  after  the  ground  has  warmed  up  thoroughly,  or 
in  the  early  fall.  In  the  western  part  of  this  region  the  bents  and 
Kentucky  bluegrass  usually  do  fairly  well  under  irrigation,  provided 
Bermuda  grass  can  be  kept  from  invading  the  lawn,  which  is  no  easy 
problem.  In  the  humid  part  of  region  2,  where  a  legume  is  desired, 
Carolina  clover,  lespedeza^  and  white  clover  may  be  sown  with  the 
Bermuda  grass.  At  the  higher  altitudes,  Kentucky  bluegrass  may 
replace  Bermuda  grass. 

The  chief  objection  to  Bermuda  grass  is  the  fact  that  it  dies  down 
in  the  winter  and  much  of  the  beauty  of  the  lawn  is  lost.  To  over- 
come this  condition  the  Bermuda-grass  lawn  is  "  scalped,"  or  mowed 
closely,  in  the  fall,  the  soil  loosened  with  a  rake,  and  sown  to  Italian 
ryegrass.  It  is  well  to  top-dress  lightly  with  compost  after  sowing 
the  grass  seed.  The  ryegrass  comes  up  quickly  and  continues  to  grow 
throughout  the  winter  but  dies  down  in  the  spring  about  the  time 
the  Bermuda  grass  starts  growth. 

In  the  northern  part  of  this  region  Kentucky  bluegrass  usually 
succeeds  well  in  the  shade,  provided  the  shade  is  not  too  dense.  In 
the  southern  part  none  of  the  common  grasses  are  particularly 
adapted  to  such  a  purpose.     Under  sufficiently  mild  conditions,  St. 
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.Vu«j:ustine  grass  is  one  of  the  best  shade  graKsos  when  sufiicient 

-  • •'•■  '  "I""   *' •  ••••t'  siii>|)Iicd. 

K1:G!0N  3 

Most  of  the  luwi,  ;»re  stHrted  with  a  single  grass 

"r  than  witli  a  Uiixluro.     A.^  l!  I  are  rather  sus- 

iible  to  cH)Kl  they  shouhl  be  slartr  after  the  ground 

warms  up  thoroughly.  Carpet  grass  is  especially  ih\sirablo  on  moist 
>oiis.  Seed  is  connnercialiy  avaihd)hs  though  many  hiwns  are  started 
by  setting  out  pieces  of  tlie  plant.  When  seed  is  used,  3  to  5  pounds 
per  1,(K)0  square  feet  is  advised. 

Bermuda  «j:rass  can  be  used  for  the  drier  especially  where 

[\\v  soil  is  of  heavy  texture.  Suggestions  lor  .starting  a  Bermuda- 
irrass  lawn  and  for  s(»wing  to  Italian  ryegrass  for  a  winter  lawn  are 
« 1  iscussed  under  i-egion  2. 


-Bermuda 


(.cutiijede  ^ra>a  (lig.  G)  is  rapidly  U'coiiimg  one  of  the  outstanding 
lawn  grasses  in  region  3.  It  is  one  of  the  best  lawn  grasses  where  the 
winters  are  mild,  and  will  grow  on  any  except  poorly  drained  soils. 

Vs  seed   is  not  comineiciallv   available.    -aW  sncli    lawns   ]\:ivo   to   b- 

larted  vegetatively. 

Ot.  Augustine  gra.N.-5    yn^:.    »   /    ii.».^   iniTnu.ii    lii    J    hmhh    .iiiu    iiM-    v<*<i.-i.il 

plain  of  the  Southern  States  as  a  shade  grass.  It  grows  equally 
well  in  the  sun.  If  given  plenty  of  water  and  nitrogen  fertilizer,  it 
will  grow  under  practically  all  conditions  in  this  section.     It  is  ono 

•f  the  best  grasses  available  for  shady  places;  but,  since  seed  is  not 

vailable,  lawns  are  started  vegetatively. 

GRASSES  FOR  AIRPORTS 

Commercial  flying  is  a  rather  recent  development  in  the  United 
States,  and   actual  experience  with   grasses   for   airports  is   rather 

inited.  Valuable  suggestions  may  usually  be  obtained  by  studying 
the  grasses  that  seem  to  thrive  best  in  old  meadows  and  pastures  in 
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Vntipede  grass, 


In  region  3  this  is  rapidly  becoming  one  of  the  out- 
standing lawn  grass(  s 


FlGUUB   7. 


-St.  Augustine  grass.     As  a  shade  giass,  St.  Augustine  has  no  equal  in 
Florida  and  the  coastal  plain  of  the  Southern  States 
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the  vicinity  of  the  airport  site.  The  resuUs  of  invest  illations  with 
turf  grasses  for  hiwns,  polf  courses,  etc.,  furnish  n  usenil  source  of 
information,  tlioujrh  it  is  realized  that  airports  usually  are  of  con- 
siderable area  ami  the  methods  used  in  establishinjp  and  maintaining 
turf  on  lawns  and  «r<df  courses  are  too  expensive  for  use  on  airports 
and  are  not  warranted,  since  n  turf  of  such  fine  (piality  i  <'n- 

tial.     The  main  requirement  is  a  turf  that  will  stand  up  m  iigh 

ige.     For  this  reason  some  of  the  coarser  and   toujrher  grasses 
ould  bo  included  in  the  mixture.     Exi)erience  indicates  that  no 
iss  is  likely  to  survive  on  the  runways  of  airi>orts  where  the  traffic 
heavy.     Jfov  these  areas  it  is  likely  that  some  material  such  as 
iicrete  or  cindei*s  will  prove  more  satisfactory,  and  that  no  difficulty 
will  be  encountered  in  maintainin«r  a  turf  on  the  remainder  of  the 
field  that  is  used  only  in  case  of  emer^jTcncy. 

in  re<;ion  1  (fi*r.  -),  where  the  moisture  conditions  are   favoral)le 

.1  the  soil  is  not  acid,  or  only  sli<riitly  so,  and  is  well  sup})lied 

iih  organic  matter,  where  it  is  well  drained,  of  a  medium  to  neavy 

\ture,  and  in  a  good  state  of  fertility,  Kentucky  bluegrass  has  no 

l)erior  and  should  constitute  a  considerable  portion  of  any  mixture. 

I  nder  such  conditions  a  mixture  composed  by  weight  of  3  parts 

Kentucky  blnegrass,  1  part  redtop,  1  part  Italian  or  perennial  I've, 

1  part  timothy,  and  one-half  inwt  white  clover  is  suggested.     Where 

the  soil  is  acid  and  low  in   fertility  there  is  little  use  in  sowing 

Kentucky  bluegrass.     Under  such  circumstances  a  mixture  composed 

^'V  weight  of  2  parts  redtop,  2  parts  red  or  Chewings  fescue,  1  ])art 

iiothy,  1  part  meadow  fescue,  and  1  part  of  Italian  or  perennial 

(grass  may  be  used.     Of  course,  where  the  soil  is  low  in  fertility, 

•  lie  of  these  grasses  can  be  expected  to  make  satisfactory  growth 

without  the  addition  of  fertilizer.     For  sandy  areas  that  are  inclined 

to  be  dry  at  times,  a  mixture  composed  by  weight  of  3  parts  red 

fescue  or  Chewings  fescue.  3  ])arts  Canada  blnegrass,  1  part  redtop, 

1   part   tiiiK)thy,   and    1    part    meadow    fescue   is   advised.     In    the 

northern    Great   Plains,   where   the   moisture   is   not   sufficient    for 

Kentucky'  bluegrass,  crested   wheatgrass,  western   wheatgrass,   and 

smooth  bromegrass  may  be  used.     If  it  is  t<^)o  drv  for  these  grasses 

none  of  those  of  wdiich  seed  is  commercially  available  can  be  expected 

to  succeed.     Under  such  conditions  the   native   sod   makes  the  best 

turf  for  an  airport,  but  when  this  has  once  been  destroyed   it   is 

almost  impossible  to  restore  it. 

For  region  2  (fig.  2),  Bermuda  grass  is  in  general  the  most  suit- 
tMe  grass  for  airports. 

For  region  3  (fig.  2),  the  grasses  suggested  for  different  soil  con- 
u  it  inns  for  lawns  are  best  suited  to  similar  conditions  for  airports. 

GRASSES  FOR   POLO  FIELDS.  ATHLETIC  FIELDS,   ETC. 

The  grasses  that  have  given  the  best  results  on  lawns  in  tlie  vari- 

is  regions  described  in  this  bulletin  are  also  likely  to  prove  most 

itisfactory   for   polo   fields,   athletic   fields,  bowling  greens,  lawn- 

nnis  courts,  etc.     Recommendations   for   preparing,  seeding,  and 

ire  as  given  for  the  lawn  api)ly  equally  well  here.     Because  of  the 

i/e  of  polo  and  athletic  fields  it  may  not  be  practicable  to  give 

icm  as  much  attention  along  cultural  lines  as  is  given  the  lawn,  or 

,,.  fon^;^  oomt.  .,,,,1  ]^,.,.i;,,,,  ......f.j^^  require. 


12  farmers'  bulletin    16  7  7 

LAWN  MANAGEMENT 

After  proper  attention  has  been  given  to  starting  a  lawn,  the  care 
that  it  receives  has  much  to  do  with  its  success.  In  most  parts  of 
the  country  constant  attention  is  necessar}^  to  maintain  a  good  lawn. 

FERTILIZING 

Proper  fertilizing  is  essential  to  the  development  and  maintenance 
of  a  satisfactory  turf,  but  unfortunately  this  feature  is  often  sadly 
neglected.  As  most  city  lawns  are  relativel}^  small,  the  cost  of 
proper  fertilizing  is  not  great.  One  of  the  first  requirements  is  a 
liberal  supply  of  available  nitrogen.  Grasses  do  not  demand  so 
much  phosphorus  and  potash,  and  since  these  elements  are  less  solu- 
ble than  nitrogen  they  are  often  present  in  the  soil  in  sufficient 
quantities,  though  to  avoid  the  possibility  of  a  deficiency  a  fertilizer 
containing  some  phosphorus  and  potash  should  be  applied  occasion- 
ally. A  fertilizer  that  has  given  satisfactory  results  and  one  that  is 
easily  applied  is  a  mixture  consisting  of  3  parts  cottonseed  meal  and 
1  part  sulphate  of  ammonia.  Where  the  cost  of  cottonseed  meal  is 
prohibitive  or  where  it  is  not  available,  sewage  sludge  m^j  be  sub- 
stituted for  it.  Where  neither  can  be  obtained  a  complete  fertilizer 
high  in  nitrogen  such  as  6 — 8 — 4  may  be  used.  Any  of  these  should 
be  applied  at  the  rate  of  15  to  20  pounds  to  1,000  square  feet.  Expe- 
rience indicates  that  the  most  liberal  application  of  such  fertilizers 
should  be  made  early  in  the  spring,  as  soon  as  the  danger  of  hard 
freezes  is  over,  as  such  application  encourages  a  vigorous  growth  of 
grass  that  tends  to  hold  the  weeds  in  check.  An  early  fall  appli- 
cation of  10  to  15  pounds  to  1,000  square  feet  is  also  desirable.  If 
the  grass  shows  evidence  of  lack  of  vigor  in  late  spring  or  during 
the  summer,  a  light  application  of  some  quick-acting  fertilizer  can 
be  made.  For  this  purpose  there  is  nothing  superior  to  sulphate  of 
ammonia  or  nitrate  of  soda,  but  unless  applied  carefully  they  are 
liable  to  burn  the  grass.  Using  3  pounds  of  either  to  1*000  square 
feet  is  sufficient  for  one  application.  It  is  suggested  that  they  be 
applied  in  mixture  with  good  compost  consisting  of  3  parts  of  loam 
and  1  part  of  finely  divided  manure  or  mushroom  soil  spread  evenly 
over  the  surface.  Xfter  the  mixture  is  applied  it  should  be  watered 
thoroughly.  Bone  meal  is  extensively  used  as  a  fertilizer  on  estab- 
lished lawns,  though  it  is  not  particularly  desirable  for  this  purpose 
since  it  is  low  in  nitrogen  and  the  plant- food  elements  are  slowly 
available.  When  used  it  should  be  applied  in  the  late  fall  at  the 
rate  of  20.  to  25  pounds  to  1,000  square  feet. 

Fine  %^11-roued  manure  or  mushroom  soil  applied  in  the  late  fall 
or  early  winter  is  beneficial  when  comparativelj^  free  from  weed 
seeds  and  evenly  distributed.  It  should  be  sifted  or  otherwise  finely 
divided,  as  coarse  manure  may  prove  detrimental.  High-grade  pul- 
verized poultry  manure  is  also  quite  effective  and  where  available  at 
a  reasonable  cost  can  be  used  advantageously.  It  should  be  applied 
at  the  rate  of  Jg.or  20/pounds  to  1,000  square  feet,  preferably  in  the 
early  fall.  There  aM*many  special  brands  of  lawn  fertilizers  on  the 
market.  lYhile  usually  effective,  they  are  likely  to  contain  more 
phosphorus  and  potash  in  proportion  to  nitrogen  than  the  grass 
requires  when  applied  as  surface  applications  to  established  lawns; 
their  cost,  too,  is  generally  more  than  the  fertlizing  ingredients  pur- 
chased separately. 
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or  !  \w\s.  ri)iTTf)v  f>'^  "'" 

Pago  12,  iaj>i  iiiio  oi  second  punigrapn  biiuiiiu  road:  "  rale  ul  uo  lu 
30  poiiTuls  to  1,000  si|uare  feet." 

'  ',  seventh  line  of  last  paragraph  should  read:  "  at  the  rate 

.»  pounds  -\  etc. 
Page   15,  hist  sentence  in  second   paragraph  should  read:  "The 
mower  should  be  set  to  cut  at  a  height  nf  ■.\\  !<  Mst  1  Ini  1»  Mnd  tii.f.r- 
ablv  more  during  midsummer." 

l\ge  15,  next  to  last  paragraph,  th»-  n»li..^^,,,-  -in.um  m-  >u. .bil- 
led for  the  last  two  sentences:  "Considerable  success  in  crabgrass 
control  has  been  attained  by  practicing  high  cutting  and  limited 
watering  from  late  May  to  September  1.  If  tlie  mower  is  set  to  cut 
2  inches  high  during  thi,s  period  tlie  heavy  growth  of  lawn  grass 
smothers  most  of  the  crabgrass  seedlings,  and  infrecjuent  watering 
prevents  normal  development  of  those  plants  that  survive." 

11280^^3 


WATERING 


To  maintain  a  vigorous  growth  of  grass,  watering  is  necessary. 
(Figs.  8  and  9.)  Wherever  possible,  a  permanent  watering  system 
should  be  installed  before  the  lawn  is  seeded.     Such  a  system  is  very 
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market.  >Yhile  usually  effective,  they  are  likely  to  contain  more 
phosphorus  and  potash  in  proportion  to  nitrogen  than  the  grass 
requires  when  applied  as  surface  applications  to  established  lawns; 
their  cost,  too,  is  generally  more  than  the  fertlizing  ingredients  pur- 
chased separately. 
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TUi-  DKI.SSING 

Most  fjrasses  are  bt'iu'titt'd  by  an  (Hvasional   t()|)-iln'.s.sni^   witli   a 

•<M)<1  compost  consist in«;  of  abont  o(|nal  parts  of  nianniT,  sand,  and 

ii»avv-toxtnrt'd  topsoil,  as  a  tday  loam.     Mnshroom  soil  or  a  ^ood 

-raile  of  pirdcn  loam  is  also  suitable  for  this  pnrnoso.     If  the  lawn 

oil  consists  largely  of  day,  the  top-dressing  should  contain  a  higher 

!>ercentage  of  santl;  if  very  sandy,  it  should  contain  profwrtionately 

iiioi-e  day.     The  toj)-dressing  should  be  applied  to  a  dej)th  of  one- 

•  ourth  to  three-eighths  inch  about  every  two  years  in  the  tall.    Where 

i  he  lawn  has  small  pockets  and  bare  places  as  a  result  of  heaving 

luring  the  winter  and  early  spring,  top-dressing  will  improve  the 

omlition  very  materially. 

LIMING 

Probably  no  one  factor  in  lawn  maintenance  has  been  the  cause  of 

more  general  discussion  or  has  been  so  widely  abused  as  the  use  of 
line.  Not  many  years  ago  heavy  annual  applications  of  lime  were 
he  usual  thing.     More  recently,  experiments  indicaUMl  that  certain 

_rrasses  do  better  on  acid  soils;  and  since  general  observations  indi- 
:ited  that  weeds  were  less  troublesome  under  such  conditions,  the 

i'cndulum  sw^ing  to  the  other  extreme,  and  efforts  were  made  to  pro- 
iuce  extremely  acid  conditions  in  the  soil  in  the  shortest  time  possi- 

lile.  Further  investigations  indicate,  as  is  so  often  the  case,  that, 
ver\i;hing  considered,  a  course  midway  between  these  two  extremes 

IS  safest  and  that  a  soil  about  neutral  in  reaction  is  likely  to  give  the 

best  results.     A\niere  soil  is  known  to  be  acid,  or  sour,  lime  should  be 

worked  into  it  before  the  seed  is  sown.  It  is  not  possible  to  make  a 
pecific  recommendation  as  to  the  amount,  since  requirements  of 
1  ifferent  soils  vary  so  widely.     In  the  case  of  .soils  of  average  aci 

10  to  50  pounds  per  1,000  square  feet  should  be  ample.     In  most  • 
ime  used  as  a  top-dressing  has  not  been  very  effective.     Under  the 
inpression  that  it  is  a  fertilizer,  many  persons  make  annual  applica- 

I  ions  of  lime  without  adding  any  plant  food.  Lime  is  not  a  fertilizer, 
IS  many  seem  to  think;  and  even  where  it  is  used,  the  usual  apjdica- 

1  ion  of  fertilizer  should  be  made.  Additions  of  lime  alone,  in- 
tead  of  improving  the  soil,  are  often  harmful,  as  it  merely  en- 
ourages  the  weeds  without  benefiting  the  grass.     If  tlie  grass  is  not 

making  satisfactory  growth  after  proper  fertilizing,  however,  and 

if  an  examination  sIoh-  tlw  <,iU  fi.  !»«>  ;ir  i<1    mti  :M>i>li<Mf  i<>n  of  lime 

may  be  beneficial. 

1,M  i. ,./..!. ^  ,.,...  .■..•„.iig  that  take  place  during  »..*  ,.  ...i.. 
months  in  most  of  the  United  States  tend  to  push  the  grass  out  of 
the  soil.  Rolling  early  in  the  spring,  while  the  soil  is  not  too  moist, 
with  a  300  or  4(»0  pound  roller  presses  the  plants  back  into  position 
where  they  are  able  to  grow  to  best  advantage.  Frequent  rolling 
is  not  recommended  for  smoothing  lawns,  as  it  may  puddle  the  soil. 
Smoothing  is  accomplished  more  readily  by  top-dressing. 

WATERING 

i<)    ni:unlani    a    \  ij^oums   growth    of   gias>,    \\ai«'iiii«^    i-    inMr^.sarv. 

(Figs.  8  and  9.)  Wherever  possible,  a  permanent  watering  .system 
should  be  installed  before  the  lawn  is  seeded.     Such  a  sy.stem  is  very 
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convenient  and  saves  hours  with  the  garden  hose.  Rarely  is  a  lawn 
overwatered.  During  hot,  dry  weather  the  lawn  should  be  w^atered 
frequently    and    thoroughly.     The    usual    practice    of    sprinkling 


FiGLKE  8. — Type  of  sprinkler  advisable  for  large  lawns 

lightly  each  day  is  very  objectionable.  A  thorough  soaking  encour- 
ages deep-root  development,  while  the  light  sprinkling  stimulates 
surface   roots;   and  when  watering  is  neglected  the   grass   suffers. 


Ftgure  9. 


-Lawn  watered  by  a   ponnanejit  wntprins  system, 
hours  with  the  garden  hose 


Such  a  system   saves 


Furthermore,  the  deeper  root  system  furnishes  more  area  from  Vv^hich 
the  plant  can  draw  its  nourishment.  The  lawn  may  be  wintered  at 
any  time  of  the  day  or  night,  though  there  is  less  loss  from  evapo- 
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ralion  whon  wateiTcl  in  tho  ovenin^,  whicli  is  also  the  most  conven- 
i  lit  time  for  most  home  owners.  Where  the  hiwn  contains  bents 
1 11(1  fciic'ues,  however,  early  morning  watering  is  preferred,  as  eve- 
ning watering  nnikes  conditions  more  favorable  for  the  brown-patch 
diseasi»s.  (Irass  biMieath  or  near  trees  rwpiires  more  water  than  that 
in  the  oj)en;  likewiM*,  south  and  west  exposures  sulijected  to  the  direct 
rays  of  the  sun  roi|uire  moiv  moisture  tlian  less  exposed  areas, 
^iopes  demand  si>eeial  attention  on  account  of  the  rapid  run-off. 

MOWING 

A  newly  sown  hiwn  should  hv  cut  when  the  grass  is  2  or  3  inches 

ligh.     Not  only   is  a   hiwn   much   more   attractive   when    properly 

lowed,  but  sod-forming  grasses  are  benefited   by   such   treatment 

N  liile  some  weeils  are  killed  and  the  growth  of  others  is  che<*ked. 

I  lie  grass  should  not  be  cut  extremely  close.     Very  close  cutting, 

hen  the  hnvn  is  not  mowed  frecpiently,  will  injure  the  grass  by 

sudden  exposure  to  the  sun  after  it  has  been  shaded  by  the  dense 

growth.     The  mower  should  be  set  to  cut  at  a  height  of  three-fourths 

t  an  inch  to  1  inch. 

No  ilefinite  rule  can  be  given  regarding  frequency  of  mowing,  as 
\  erything  depends  upon  the  type  of  grass,  the  amount  of  fertilizer 
applied,  the  frecpiency  of  watering,  weather  conditions,  etc.     There 
is  little  danger  of  cutting  too  freouently.     Clippings  from  the  mower 
liould  be  removed,  as  when  left  they  tend  to  encourage  diseases. 
I  t   the  lawn  is  fertilized  and  top-dressed  properly  the  plant  food 
st  by  removal  of  the  clipj)ings  will  not  be  noticeable.     The  clip- 
pings make  excellent  compost  when  mixed  with  soil  and  left  until 
thoroughly   decomposed.     However,   in   some    instances    where   the 
growth  is  fine  as  a  result  of  frequent  cutting,  tlio  turf  seem-  t"  1h» 
benefited  by  allowing  the  clippings  to  remain. 

WEEDS 

Weeds  j)rc>('iii  one  ol   tlie  most  difticult  problems  in  lawn  main- 
nance.      (Fig.  10.)     The  amount  of  labor  involved  in  keeping  weeds 
out  of  a  lawn  may  be  reduced  by  making  the  conditions  so  nearly 
ideal  for  the  lawn  grass  that  it  is  always  growing  vigorously,  thus 
nding  to  hold  the  weeds  in  check. 

The  most  troublesome  weeds  are  crabgrass,  dandelions,  plantain, 

and  chickweed.     Generally  speaking,  crabgrass  is  the  worst  pest  that 

the  lawnkeeper  has  to  combat.     It  .starts  to  grow  after  the  weather 

warm  and  continues  to  .spread  vigorously  until  the  first  frost  occurs 

M  the  fall.     Many  people  express  surprise  at  the  .sudden  dying  out  of 

hat  the}^  considered  was  a  very  beautiful  lawn,  not  realizing  that 

I  he  crabgrass,  wliich  is  an  annual,  had  invaded  the  lawn  and  smoth- 

'  red  out  the  grasses  that  survive  from  year  to  year,  thus  leaving  a 

l>rown  unsightly  lawn  during  the  winter  and  necessitating  reseeding. 

I  nfortunately,  the  only  known  effective  way  of  eradicating  this  pest 

hand  weeding.     Home  owners  should  familiarize  themselves  with 

IS  appearance  when  it  is  young,  as  it  is  more  easilv  eradicated  at 

that  time.     Often,  however,  crabgrass  appears  in  sucli  abundance  as 

to  render  hand  weeding  out  of  the  question. 

In  some  sections  dandelions  become  a  serious  pest  in  the  lawn. 
The  only  sure  method  of  eradicating  them  is  hand  weeding.     The 
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individual  plants  should  be  cut  2  to  3  inches  below  the  surface  of  the 
ground  with  a  spud,  an  asparagus  knife,  or  some  similar  tool.  Shal- 
low cutting  is  worse  than  useless,  since  new  tops  spring  up  quickly 
from  the  cut  surface. 

Plantain  also  becomes  a  pest  in  certain  sections,  and,  as  is  the  case 
with  dandelions,  hand  weeding  is  the  only  effective  remedy.  The 
practice,  unfortunately  quite  common,  of  liming  the  lawn  heavily 
each  spring  without  fertilizing  favors  the  growth  of  dandelions  and 
plantain. 

Chickweed  often  appears  in  patches  in  the  lawn.  As  a  rule  it  is  no 
great  problem  to  cut  out  such  patches.  Where  this  is  impracticable 
the  weed  usually  can  be  destroyed  by  dusting  the  patches  with  what 
ammonium  sulphate  will  adhere  to  the  leaves,  preferably  when  the 
leaves  are  w^et  from  dew  or  as  a  result  of  sprinkling,  leaving  it  for  a 


Figure  10 


below 


>urt;ut'  witii  a  kill 


pud 


day,  and  then  watering  thoroughly.  This  will  usually  kill  the  chick- 
weed,  and  while  it  may  burn  the  grass,  no  permanent  injury  is  likely 
to  result. 

Moss  is  sometimes  troublesome  on  lawns.  Usually  its  presence 
indicates  an  impoverished  condition  of  the  soil,  poor  drainage,  or  too 
much  shade.  Moss  does  not  necessarily  indicate  an  acid  soil,  as  it 
grows  where  lime  has  been  used  abundantly.  Where  moss  occurs 
scattered  in  small  patches  and  where  there  is  a  uniform  but  weakly 
growth  of  grass,  liberal  fertilizing  will  usually  increase  the  vigor  of 
the  grass  so  that  the  moss  will  gradually  be  crowded  out.  Sprinkling 
patches  of  moss  liberally  with  ammonium  sulphate,  as  described  in 
the  case  of  chickweed,  is  sometimes  an  effective  means  of  destroying 
it.     Large  patches  can  be  raked  out  and  the  bare  areas  reseeded. 

The  use  of  chemicals,  thus  far,  has  not  proved  a  very  effective 
means   of   controlliiitr   most   lawn   weeds.     The   reliable   method   of 
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clearin*^  (he  lawn  of  wihmIs  is  (o  kocp  after  tluMii  continually.     Cut 

tho   roof    of  tin'    l»I.lli<    :i-    f  :i  r  Jls   |>()Ssil)ll'  Im'I<»\V    tlm   ^iii  Tu-..    \\'\t]\     I    Ifiiif,. 

or  s|)U<i 

lEMOVING  LEAVEii 

I^eaves  from  trees  should  be  i*eniove<l  from  the  hiwn,  as  they  are 
likely  to  injure  the  prass  by  sniotlieiing  it,  especially  when  the  layer 
is  thick  enough  to  hide  tiie  jjrass.  Leaves  contain  very  little  avail- 
able plant  food  and  are  piactically  worthless  as  a  fertilizer  unless 
c()nij)osted  until  completely  decayed.  Thero  is  a  rather  general 
thoujrh  erroneous  Indief  that  the  grass  is  benefited  by  the  protective 
covering  furnished  by  leaves. 

Grasses  recommeiuled  for  the  different  regions  seldoui  require 
protection  during  the  winter  and  are  likely  t  '  injured  by  the 
smothering  and  sliading  effects  of  leaves. 

RENOVATING  OLD    LAWNS 

Wiicii  a  lawn  becomes  thin  and  sickly  looking,  the  (piestion  arises 
as  to  whether  it  is  advisable  to  spade  it  up  and  start  all  over  or 
to  try  to  develop  a  satisfactory  turf  without  disturbing  the  grass 
that  is  present.  As  a  rule,  it  will  be  more  satisfactory  to  start  a 
new  lawn.  However,  where  there  is  a  fairly  even  distribution  of 
grass,  it  is  usually  j)ossible  to  develop  a  good  turf  by  giving  proper 
attention  to  fertilizing,  top-dressing,  mowing,  and  watering.  Such 
lawns  sliould  be  first  liberally  fertilized  in  accordance  with  the 
suggestions  given  on  page  12  and  then  top-dressed  with  one-fourth 
to  three-eighths  of  an  inch  of  a  rich,  garden  loam  or  compost  made 
with  equal  parts  of  topsoil,  sand,  and  manure.  Wliere  there  are 
many  large  bare  patches  in  the  lawn,  it  is  better  to  spade  the  ground 
and  start  over,  as  it  is  difficult  to  pnxlu'"  -  ^.^  ;-^...«'vvv  'fwn  by 
reseeding  bare  areas. 

PESTS  AND   DISEASES 
INSECTS 

Earthworms,  grubs,  and  ants  are  the  insects  most  generally  infest- 
ing lawns.  In  the  Southeast  mole  crickets  sometimes  become  quite 
a  pest.  Grubs  and  earthworms  have  been  successfully  controlled 
by  the  use  of  arsenate  of  lead.  An  application  of  5  pounds  of  this 
material  thoroughly  mixed  with  a  bushel  of  moist  soil  or  sand  should 
Ije  spread  uniformly  over  L0<)0  scpiare  feet  of  lawn.  It  may  be 
necessary  to  repeat  the  application  every  year  or  two.  It  is  advis- 
able to  water  tne  lawn  well  after  applying  lead  arsenate,  in  order 
to  lessen  the  danger  of  poisoning  chickens  or  other  animals  that 
might  eat  some  of  the  grass. 

Corrosive  sublimate  is  very  effective  in  ridding  the  soil  of  earth- 
worm.s — 2  or  3  ounces  dissolved  in  50  gallons  or  water  is  sufficient 
for  1,000  square  feet  of  lawn.  After  the  solution  is  applied  it  should 
be  wateretl  in  thoroughly.  Corrosive  sublimate  may  also  be  applied 
dry  by  mixing  2  or  3  ounces  with  2  cubic  feet  of  dry  sand  and 
scattering  the  mixture  uniformly  over  1,000  square  feet  of  lawn.  Lib- 
eral watering  should  follow.  Unless  these  instructions  are  carefully 
followed,  serious  burning  of  the  grass  is  sure  to  result.  It  should 
be  remembered  that  corrosive  sublimate  is  a  deadly  poison. 

Ants  sometimes  become  quite  a  problem  on  the  lawn,  and  while 
no  entirely  satisfactory  means  of  control  has  been  discovered,  good 
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results  have  been  obtained  by  injecting  carbon  disulphide  into  the 
nests  by  means  of  an  oil  can  with  a  long  spout  or  a  syringe,  the 
quantit}^  varying  from  one-half  to  2  or  3  ounces,  depending  upon 
the  size  of  the  nest.  The  entrance  to  the  nest  should  then  be  closed. 
Carbon  disulphide  should  be  kept  away  from  fire  as  its  fumes  are 
highly  inflammable. 

Mole  crickets  sometimes  become  very  troublesome  in  the  South- 
eastern States  and  do  considerable  damage  by  tunneling  just  beneath 
the  surface  of  the  ground.  No  entirely  effective  method  for  the  con- 
trol of  these  pests  when  they  are  working  in  lawns  or  turf  has  been 
developed.  A  poisoned  bait  has  been  used  with  considerable  success 
under  certain  conditions  against  the  Porto  Eican  mole  cricket  and 
in  some  cases  might  be  used  to  advantage  on  lawns.  The  method 
of  preparing  and  applying  the  bait  is  discussed  in  Farmers'  Bulletin 
1561,  The  Porto  Rican  Mole  Cricket.  Carbon-disulphide  emulsion 
can  be  used,  but  that  treatment  is  rather  expensive,  as  the  emulsion  is 
applied  at  the  rate  of  about  one-half  gallon  to  each  square  foot  of 
gi-ass.  The  emulsion  should  be  thoroughly  watered  in,  so  that  it 
will  penetrate  the  burrows  of  the  mole  crickets.  Liberal  watering 
will  also  prevent  injury  to  the  grass.  Directions  for  the  preparation 
and  application  of  carbon-disulphide  emulsion  can  be  obtained  by 
writing  to  the  Bureau  of  Entomology. 

MOLES 

Moles  frequently  tunnel  in  law^ns  in  their  search  for  food,  leaving 
unsightly  ridges  over  their  runways.  It  is  not  uncommon  for  the 
grasses  to  turn  brown  over  the  tunnels,  as  the  result  of  the  cutting  of 
the  grass  roots  by  the  moles  and  the  drying  out  of  the  soil. 

Moles  are  not  easy  to  control.  Trapping  has  proved  to  be  one  of 
the  dependable  methods  of  destroying  them.  This  and  other  control 
methods  are  discussed  in  Farmers'  Bulletin  1247. 

Materials  with  properties  repellant  to  moles  are  often  used  suc- 
cessfully in  driving  them  from  a  lawn.  The  runways  should  be 
opened  with  a  stick  at  intervals  of  10  to  15  feet  and  a  teaspoonful  of 
flake  naphtha,  moth  balls,  paradichlorobenzene,  or  lye  inserted,  after 
which  the  holes  should  be  carefully  closed  with  soil.  Moles  may  be 
drowned  occasionally  by  inserting  the  garden  hose  in  the  runways 
and  flooding  them. 

DISEASES 

The  most  serious  diseases  of  turf  grasses  are  what  are  known  as 
large  and  small  brown  patch,  which  attack  the  bentgrasses,  the 
fescues,  redtop,  and  ryegrass.  These  diseases  are  most  effectively 
controlled  by  the  use  of  mercury  compounds.  Two  ounces  of 
calomel  and  1  ounce  of  corrosive  sublimate  mixed  with  soil  or  sand 
applied  to  each  1,000  square  feet  of  lawn  will  check  the  spread  of 
these  diseases.  The  lawn  should  be  watered  thoroughly  after  the 
application.  It  is  necessary  to  repeat  the  treatment  every  time 
the  disease  makes  its  appearance.  There  is  a  leaf-spot  disease  that 
is  sometimes  quite  injurious  to  Kentucky  bluegrass,  Bermuda,  and 
other  grasses,  but  so  far  there  is  no  effective  means  known  of 
controlling  this  disease. 
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CARELESS  USE  AND  STORAGE  OF  PETRO- 
LEUM and  its  products  cause  an  annual  fire  loss 
of  approximately  $7,500,000  on  farms  of  the  United 
States. 

Gasoline  and  kerosene,  as  well  as  other  flammable 
liquids,  are  always  potentially  dangerous.  Lives  and 
property  may  be  reasonably  safeguarded  against  this 
fire  and  explosion  hazard,  however,  by  the  proper 
storage  and  the  careful  handling  and  use  of  these 
liquids.  This  bulletin  points  out  the  most  common 
hazards,  and  the  precautions  which  should  be  ob- 
served. It  also  gives  information  on  extinguishing 
gasoline  and  kerosene  fires. 

The  United  States  Department  of  Agriculture,  in 
an  eff'ort  to  reduce  the  extensive  loss  of  both  life  and 
property  as  the  result  of  fires  on  farms,  is  cooperat- 
ing with  the  National  Fire  Protection  Association, 
with  executive  offices  at  60  Batterymarch  Street, 
Boston,  and  other  organizations  and  associations 
interested  in  fire  prevention. 
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FARM-FIRE    LOSS   FROM    THE    CARELESS    USE    OF   PETROLEUM    AND 

ITS  PRODUCTS 

PETROLEUM  AND  ITS  PRODUCTS  rank  sixtli  in  oidci  uf 
importance  as  a  cause  of  fires  on  farnis.^     It  is  responsible  for 
almost  7Vi  |>er  cent  of  the  total  farm-fire  loss*  (excluain«:  the  loss 
attributed  to  unknown  causes).     In  other  words  the  estimated  fire 
loss  on  farms  caused  by  the  careless  use  and  storage  of  petroleum 
I  and  its  products  amounts  to  $7..'>00.(XK)  annually. 

j  Probably  several  hundred  people  on  farms  are  killed  or  seriously 
!  burned  each  year  from  the  rncl*--  lirin.lliiK/  .in.]  -forage  of  gasoline 
I  and  kerosene. 

While  gasoline  and  kero>tiit,  «-  >m  u  ^^  oin,  i  iliinimable  liquids,  are 
A  ays  potentially  dangerous,  lives  and  property  ma}'  l>e  reasonably 
if  !_riiarded  against  this  fire  hazard  by  the  proper  storage  and  the 
;i:v!  il  handling  an<l  use  of  these  liquid.^. 

^  This  h!i!lft!ii   wa-*  ;>r«»pnrf^d  hy   Harry   F!    Ro'»fhf  of  thn  rlu-mlml  rnzinnorjnfr  division, 
.....  .......  ^j^^ 

of 

itoth  of  tho  Bureau 

rrinp :  and  V.  N. 
the 
ted 

Ihe 

il>»'rshii>  iuilU'J'  -  r••l«^.^^■■IJtaliv^^~  c!   iuten-stcd  a;;euclts  in  the  United  States 

;o  .st.itlstics  of  f!i.'  N'atiofi.il  B.ku<!  of  Fire  Underwriters. 

to  be   approximately   $100,000,000 
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FLAMMABILITY  OF   GASOLINE  AND  KEROSENE  \ 

All  grades  of  gasoline  are  highly  flammable  and  dangerous.     They  I 
always  should  be  treated  as  such.  j 

Gasoline  has  been  called  "  liquid  dynamite  "  because  of  the  explo-  ' 
^ive  violence  which  results  from  the  ignition  of  gasoline  vapor  mixed 
with  air  in  certain  proportions.  The  various  grades  of  gasoline 
differ  somewhat  in  chemical  and  physical  properties.  The  better 
grades  are  much  more  hazardous  to  handle  than  others.  As  they 
are  much  more  volatile,  they  mix  with  air  in  larger  proportions  and 
pass  into  vapor  form  (evaporate)  more  rapidly. 

Gasoline  vapor  is  heavier  than  air;  consequently  it  will  float  along 
near  the  ground,  like  an  invisible  stream,  for  considerable  distances.. 
In  a  lean  mixture  (a  little  less  than  2  per  cent)  5  gallons  of  gasoline 
would  produce  8.000  cubic  feet  of  burnable  or  mildly  explosive  gas 
(gas-air  mixture),  or  enough  to  fill  a  room  having  the  dimensions 
20  b}^  40  by  10  feet.  If  ignited,  and  if  no  heat  is  lost  and  the 
products  of  combustion  are  at  atmospheric  pressure,  this  mixture 
would  expand  to  eight  or  ten  times  the  initial  volume  of  air  and  gas 
vapor,  with  destructive  results. 

As  with  other  gases  and  vapors,  before  an  explosion  of  gasoline 
vapor  can  occur  a  definite  proportion  of  air  and  gasoline  vapor  nuist 
be  present.  In  100  parts  by  volume  of  air  and  gasoline,  an  explosion 
will  not  take  place  if  there  is  less  than  li/^  or  more  than  6  parts  of 
gasoline  vapor. ^  In  other  words,  the  explosive  range  is  between  IY2 
and  about  6  per  cent  of  gasoline  vapor.  This  range  of  explosibility 
is  narrow  as  compared  with  tluit  of  many  other  mixtures  of  com- 
])ustible  gases  and  air ;  nevertheless  in  the  lower  limit  there  is  a  very 
small  proportion  of  gasoline  vapor,  indicating  the  great  importance 
of  not  allowing  even  a  little  gavsoline  to  be  exposed  in  a  room  or 
confined  space. 

Kerosene  (lamp  oil  or  coal  oil)  is  not  highly  flammable  like 
gasoline.  When  heated,  however,  it  gives  off  dangerous  vapors 
which  are  capable  of  forming  explosive  mixtures  with  air.  Gen^ 
erally  kerosenes  have  flash  points^  above  100°  F.,  Avhereas  the  flash 
points  of  gasoline  will  range  down  to  lower  than  0°  F. 

DANGER   OF   STARTING   AND    REVIVING   FIRES   WITH    GASOLINE    OR 

KEROSENE 

With  considerable  regularit}^  the  press  contains  news  items  of  lives 
and  property  destroyed  as  a  result  of  an  attempt  to  start  or  revive  a 
fire  in  a  stove  or  a  furnace  with  flammable  liquids,  generally  kero- 
sene. (Fig.  1.)  This  practice  is  dangerous,  but  it  is  followed  to  an 
alarming  extent.  The  reason  must  be  either  ignorance  or  the  willing- 
ness to  take  a  chance. 

The  hazard  of  fire  from  the  burning  of  the  liquids  themselves  is 
serious,  but  the  hazard  of  ignition  of  the  explosive  gases  formed  is 
doubly  serious.  The  safe  rule  to  follow  is  never  try  to  start  or  revive 
a  fire  with  gasoline  or  kerosene. 

s  Bureau  of  Mines,  Tech,  Paper  115.  Inflammability  of  Mixtures  of  Gasoline  Vapor  and 
Air 

*Tlie  temperature  at  which  flammable  vapor  given  off  from  fuel  oil  will  ignite  tem- 
porarily, or  flash. 
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THE    SAFE    WAY    TO    HANDLE    OIL    LAMPS,    li 
INCUBATORS.  BROODERS.  AND   1,A' 

K<i«>-in»   lamps,  heaters,  stoves,  incul»;i  ■'  lanterns 

iuMild   ho   oaiTiully    liaiuUtHl.     Thov    >linul(i    iwyvv   be   tilled    while 
uniinjr.     In   extinVuishin^^    li^^liti'it    lamps,    lanterns,    and    heaters 

1  urn  down  the  wiek  a  little  and  put  out  the  flame  by  blowing  over  the 

op  of  tlie  burner.     It  is  dan^^erous  to  bh  ••   '      *' ^ :-  '  - 

n'ath  or  to  turn  the  wick  down  very  low 
Wicks  and  burners  shoidd  U*  kept  dean,     liuil  tlit-  Uui  i 
lonally  in  so<la  lye  or  soap.     An  explosion  niny  re-^nlt  from 
\ieks  which  do  not  entirely  fill  the  wick  tiil  f  the  burner. 

SiK'h    w  i  e  k  s    permit 

I  ree  eonununieation  be- 
tween   the    flame    and 

the  space  above  the  oil 
n  the  i-eservoir. 
Kerosene     lamps 

-hould  not  be  made  of 

;:lass.    They  should  be 

of  metal,  with  broad, 

metal    bases.      L  a  m  p 

-hades    should     be    of 

material  that  will  not      « 

Durn.      Never    p  lace 

him})s  near  the  edge  of 


with    ir.T.oliin-  or 


i.aiiiurii-  .-iioula  ui* 
free  from  leaks,  and 
lighted  lanterns  when 
not  being  carried 
-hould  be  hung  on 
substantial  hooks  or  ' "" 
-upports     out     of    the 

wind,  away  from  cobwebs  and  other  c«uiibu>ljble  inaierials  and  at  a 
height  suincient  to  insure  protection  against  damage  or  disturbance. 

Do  not  })lace  kerosene  lamps  or  lanterns  near  stoves  or  in  other 
warm  places  because  the  heating  of  the  kev"-"'>"  "^  *^i'^  r.>r<  ni :..  Ic 
will  form  vapors  that  will  cause  ''  flaring.'' 

Do  not  carry  lighted  oil  heaters  about  the  imuM-.  v  mxmn  miouki 
be  cautioned  about  playing  near  them  or  upsetting  them. 

Hronders  should  be  j)laced  in  an  isolated  location.  It  is  dangerous 
to  n{H  rale  them  in  the  house  or  barn.  Overheating  should  be  guarded 
against. 

Although  the  fire  hazard  from  incubators  is  not  considered  as  great 
as  that  from  brooders,  they  should  be  operated  with  care,  especially 
when  in  the  home.  Guard  against  overheating.  Use  brooders  and 
incnbators  which  bear  the  label  of  and  are  listed  by  the  Underwriters' 
Laboratories. 
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HAZARDS    OF    CLEANING    WITH    GASOLINE   AND    OTHER    VOLATILE 

LIQUIDS 

Cleaning  with  gasoline,  benzine,  and  other  flammable,  volatile 
liquids  is  distinctly  hazardous  and  should  not  be  practiced,  especially 
indoors.  During  cleaning  operations  vapors  are  given  off  which 
may  form  explosive  mixtures  with  the  air.  All  that  is  needed  then 
to  produce  an  explosion  is  a  source  of  ignition,  such  as  an  open  flame 
from  lighted  matches,  kerosene  lamps,  stoves  and  heaters,  gas  jets, 
mantles  or  burners;  a  lighted  cigar,  cigarette,  or  pipe;  a  metallic 
spark,  an  electric  spark,  or  a  static  spark.     Many  explosions  with  loss 

of  life  have  resulted  from  the  ig- 
nition of  these  vapors  by  open 
flames  and  electric  sparks. 

Also  several  serious  explosions 
and  fires  have  resulted  from  the 
ignition  of  gasoline  vapors  both  in- 
doors and  outdoors  by  static  sparks 
caused  by  the  rubbing  of  fabrics 
and  kid  gloves  on  the  hands  with 
the  liquid.  In  performing  what 
they  thought  the  harmless  task  of 

-)^— _//L L//^      \  washing  silk  dresses  and  kid  gloves 

(§^__  |,.^ ^  AHH^     ~  with   gasoline,   these   persons   did 

not  realize  that  they  were  exposing 
themselves  to  a  menacing  explo- 
sion and  fire  hazard. 

If  it  is  necessary  to  do  any  "  dry- 
cleaning  "  at  home,  a  nonflamma- 
ble liquid  such  as  carbon  tetrachlo- 
ride should  be  used  in  small  quantities.  (Fig.  2.)  Carbon  tetra- 
chloride in  any  considerable  quantity  should  be  used  out  of  doors 
as  it  is  toxic  (slightly  ansesthetic).  Persons  have  been  overcome  by 
using  only  a  gallon  of  it  in  a  closed  room. 

Other  volatile  oil  solvents,  sold  under  various  trade  names,  with  a 
flash  point  approximately  the  same  as  that  of  kerosene,  are  now  being 
used  to  some  extent  for  dry-cleaning  purposes  in  the  home.  They 
should  be  used  out  of  doors,  however,  and  only  in  the  daytime,  well 
away  from  flame  or  sparks  that  might  cause  ignition. 


Figure  2. — Use  a  nonflammable  liquid 
such  as  carbon  tetrachloride  for  dry- 
cleaning  at  home 


HAZARDS  OF  SPRAYING  DISINFECTANTS 

Spraying  disinfectants  in  the  home  for  the  purpose  of  killing  flies, 
moths,  and  ants  is  now  a  common  practice.  Most  of  these  liquids,  if 
not  all  of  them,  are  flammable.  Spraying,  therefore,  should  not  be 
done  in  the  presence  of  an  open  flame  or  a  lighted  cigar,  cigarette, 
or  pipe,  or  other  source  of  ignition,  and  the  container  holding  the 
liquid  should  be  kept  closed  and  away  from  heat. 

HAZARDS  OF  USING  QUICK-DRYING  PAINTS  AND  LACQUERS  IN  THE 

HOME 

Spraying  quick-drying  enamels,  lacquers,  or  finishes  in  the  home 
has  created  a  new  and  insidious  explosion  and  fire  hazard.  Py- 
roxylin lacquers,  brushing  lacquers  containing  pyroxylin,  and,  as  a 
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iiattor  of  fact,  most  nmtorials  sold  uiulor  this    '  i  ion,  loi 

iiivl  aci'tate,  alcohol,  and  similar  liquids  which  ai        ^     \  flamm:i 


t\w  vapor  formed  by  these  laccjuers  and  fHiishes  is  heavier  than 

ir  and  hi«?hly  flammable.     It  will  fall  to  the  surface  of  the  ground 

iid  may  be  carrietl  considerable  distances.    If  the  proper  mixture  of 

'V  and  air  is  present  as  well  as  a  source  of  ij^nition,  such  as  an 

tlame,   a   li«rhted   pipe,  ci^ar,  or  cipirette,   a   static  sj)ark.   a 

Uic  spark,  or  an  electric  spark,  an  explosion  will  result.     T' 

is  may  even  Hash  back  to  the  user  irom  a  flame  located    i      i 

'cmin«rly  ^reat  enou<rh  distance  for  .safety. 

In  general,  this  hazard  can  be  jiuarded  again.-t  by  adequate 
cntilation.  The  application  of  these  quick-drying  paints  and  lac- 
uers  either  by  sprayers  operated  by  hand  or  by  those  attached  to 
acuum  cleaners  shoidd,  therefore,  be  carried  on  out  of  doors  when- 
ver  |)ossible,  so  that  the  vapors  will  be  quickly  dissipated  and  car- 
ted away  in  the  oi)en  air.  If  of  necessity  sprayin*]^  is  carried  on  in- 
Oors,  every  precaution  should  be  taken  to  insure  that  there  are  no 
j)en  lights,  nres,  sparks,  or  other  sources  of  i^iition  near  by  and 
Mat  the  windows  and  doors  are  open.  Smoking  should  be  strictly 
j-rohibited. 

HAZARDS   OF   GASOLINE   LIGHTING  AND   COOKING   SYSTEMS 

In  gaijoline  lighting  and  cooking  sy.stems  many  hazards  can  be  in- 
oduced  by  faulty  design  and  construction  of  equipment,  such  as 
»rrodible   material,   improperly   made   joints,   and   valves  of   poor 
I'sign.     Only  the  be^t  and  most  reliable  types  of  this  equipment 
.4iould  beiised,  such  as  those  which  have  been  tested  and  listed  by  the 
Underwriters'   Laboratories,   or   other   well- recognized    authorities. 
Even  then  certain  inherent  hazards  are  possible.     The  installation 
should  be  in  strict  accordance  with  the  manufacturer's  directions  and 
with  the  recommendations  ^  of  the  National  Fire  Protection  Asso- 
ciation. 

With  the  operation  of  this  equipment  the  hazard  of  explosive 
ipors  is  agam  introduced.  The  tanks  should  be  filled  carefully, 
iid  only  during  the  daytime.  They  should  never  be  filled  in  the 
icinity  of  an  open  flame  or  other  sources  of  ignition. 

AZARDS  OF  AUTOMOBILES.  TRUCKS.  TRACTORS.  AND  STATIONARY 

ENGINES 

Stationary  and   automotive  engines  may   backfire  when   started. 

I  f  this  happens  in  the  vicinity  of  combustible  materials  or  explosive 

ises  and  dusts  a  fire  may  result.     Combustible  materials  should  be 

•  pt  away  from  such  equipment  even  when  in  apparently  normal 

•ejation  because  there  is  always  the  chance  of  a  fire  through  an  over- 

1  or  faulty  nuiftler.  hot  or  burning  carbon  deposits,  and  fault/y 

on.     It    is    dangerous,    therefore,    to    hou.se    or    use    internal- 

►nibustion  engines  or  automotive  equipment  so  driven,  in  bams  and 

I  anaries. 


■    I?..cnih.tii»r.w    ..f-     1  1 

1  .    v..  fi-^ 
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■uH  iUher  than 
ii^  Protection  A 

y\   llentiug  ah   Kecommcnded  by  the  National 

Do  not  start  automobile  or  other  gasoline  engines  in  a  closed  garage 
or  other  building.  (This  precaution  does  not  apply  to  engines 
equipped  with  a  fixed  exhaust  to  the  outside  of  the  building.)  In 
starting  such  engines  it  frequently  happens  that  the  mixture  is  too 
rich.  xVs  a  consequence,  deadly  carbon  monoxide  (CO)  is  given  oif. 
This  gas  in  very  small  quantities  is  fatal  to  human  life.  Further- 
more, the  fact  that  it  is  odorless  and  colorless  and  can  not  be  de- 
tected by  the  sense  of  smell  and  the  sense  of  sight  makes  it  doubly 
dangerous.  Before  starting  engines  in  confined  spaces  always  open 
doors  and  windows  in  order  to  provide  ventilation  and  permit  the 
removal  of  carbon  monoxide. 

Cleaning  automobiles,  tractors,  and  stationary  engines  with  gas- 
oline is  dangerous.  Tlie  vapor  produced  presents  an  explosion  haz- 
ard, the  source  of  ignition  readily  being  supplied  by  an  open  flame, 
cigar  or  cigarette  coals,  static  electricity,  the  ignition  system  of  the 
engine,  or  a  spark  caused  by  striking  two  pieces  of  metal  together. 

HAZARDS   OF  POURING  GASOLINE  FROM   ONE   CONTAINER  INTO 

ANOTHER 

Dangerous  vapors  are  given  off  when  gasoline  is  poured  from  one 
container  into  another  or  when  the  liquid  is  exposed  to  the  air,  thus 
forming  an  explosive  mixture  of  vapor  and  air  which  may  be  ignited 
very  easil}^  Consequently  such  pouring  should  not  be  done  near 
open  flames  or  lights,  or  near  engines  and  motors  while  they  are 
running.  Smoking,  and  electric  and  metallic  sparks  also  are  sources 
of  ignition  that  should  be  guarded  against. 

Another  source  of  ignition  is  static  electricity.  Static  electricity, 
can  be  generated  by  gasoline  in  a  number  of  ways.  It  is  generated, 
for  example,  by  gasoline  flowing  through  either  a  metal  pipe  or  a 
rubber  hose,  by  gasoline  being  poured  from  one  container  into  an- 
other or  being  filtered  through  chamois,  and  by  gasoline  swishing 
about  inside  a  tank  or  tank  wagon.  Unless  the  containers  or  other 
equipment  are  grounded  the  static  charge  accumulates  and  eventu- 
ally escapes  to  the  ground  by  jumping  across  or  bridging  near-by 
points  or  areas.  A  spark  or  series  of  sparks  is  thus  produced,  and 
an  explosion  of  the  vapor  may  result.  To  prevent  such  an  occurrence 
the  containers  or  other  equipment  should  be  grounded  or  be  in  contact 
with  the  ground. 

In  pouring  gasoline  from  a  can  or  a  drum  into  another  container 
with  a  funnel,  for  example,  a  simple  expedient  is  to  keep  the  mouth 
of  the  container  from  which  the  gasoline  is  being  poured  in  contact 
with  the  funnel,  and  the  funnel  in  turn  in  direct  contact  with  the 
receptacle  being  filled,  the  latter  resting  on  the  ground.  When  filling 
the  tank  of  the  tractor,  automobile,  or  gas  engine  it  is  a  simple  matter 
to  keep  the  metal  nozzle  of  the  hose  in  contact  with  the  mouth  of  the 
tank,  thus  preventing  the  passage  of  a  static  spark.  An  additional 
precaution  is  to  touch  the  filling  nozzle  to  some  metal  part  of  the 
automobile  or  tractor  before  placing  it  in  the  mouth  of  the  tank. 

HAZARDS   OF  FUEL-OIL  BURNERS 

Although  on  farms  the  use  of  oil  for  heating  the  home  is  limited, 
the  subject  is  of  sufficient  importance  to  be  touched  upon  in  this 
bulletin. 

As  with  heating  apparatus  of  other  kinds,  a  fire  hazard  is  asso- 
ciated with  domestic  oil  burners.    Fire  records  in  the  urban  districts 
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iiulicat*'  that  the  greatest  number  of  iirt»8  with  property-ihiinap'  loss 
iltributetl  to  domestic  oil  l)urm»rs  are  eaused  by  the  failure  oi  auto- 
matic shut-off  valves  t«)  function  and  thus  stop  the  supply  of  oil; 
(ions  and  leaking  pipes;  back-firing;  defective  burners; 

operation. 
1  ^ivjU  importance,  therefore,  tliat  oidy  domestic  oil  bir 
led  or  used   which  have  been  tested   by  and   bear  th«'   ' 
f  tiie  Tnderwriters'  l^alK)rntories.     This  lal>cl   is  a>snrance  to  tlie 
•uyer  or  user  that  the  oil  burner  bearing  the  label  has  U»en  -ifi.. 
-uarded  to  a  i*easonable  degree  antl  is  so  made  that  it  may  re 
IK*  installed  in  accordance  witli  the  rcconnnendsit-'  •        *  •'      \    * 
I'^ire  Protection  Association. 

Oil-burning  systems  involve  tlie  installation  ol  lank.-,  pHJlIl^^  ihc 
Murner  proper,  and,  in  .some  cases,  electrical  wiring.  In  handling 
ill  this  ecpiipment,  the  recommendations  of  the  National  Fire  Pio- 
cction  Association®  and  the  National  Electrical  Code  shouhl  be 
followed.  The  installation  should  be  made  only  by  competent, 
reliable  workmen,  strict  attention  being  paid  to  the  manufacturer's 
I nst ruction.s.  The  principal  object  to  keep  in  mind  when  installing 
lanks  and  piping  for  an  oil  burner  is  the  complete  delivci  v 
'11  to  the  burner. 

The  ei|uipment,  once  installed,  should  receive  adequate  and  iiii*  lli- 

LTcnt  attention.    When  in  operation,  the  oil  burner  should  be  hfokcd 

iver  at  least  once  a  day,  and  preferably  oftener.     Care  should   be 

laken  to  see  that  automatic  devices  or  provisions  t«.  nr..\<Mi<  flo.i.lMHr 

f  the  burner  are  always  in  good  working  order. 

Oils  used  in  domestic  oil  burners  should  have  ;i  im   m  ixmu  oi   not 

less  than  100°  F.  or  the  local  legal  minimum. 

PROPER  STORAGE  OF  GASOLINE  AND  KEROSENE" 

With  the  more  or  less  general  use  of  tractors,  stationary  engines, 

ind  automobiles  on   farms,  the  hazard  incident  to  the  storage  of 

'lammal)le  li(jui(ls  has  become  serious.     It  is  very  important  that  the 

larmer  who  u.ses  these  liquids  on  his  farm  give  serious  coiisideratidn 

to  their  storage.     The  following  suggestions  are  offered. 

GASOLINE 


1    I  »|n-ii    «  »  Mil  <i  1 1  ni 


(ia>oliiir  MKMini  iifMi   tn-  stored  or  handleo  m  up 

inv  building.    All  containers  for  gasoline  should  be  red,  and  the  word 

liASOLINE  should  be  painted  on  them  in  a  conspicuous  manner. 

In  buildings  (except  a  special  storage  room  or  Hre-resistive  build- 

n*;^)   gasoline  should  be  stored   in  a  sealed  container  or  safety  <*an 

I  fig.  »3),  the  total  quantity  thus  stored  not  to  exceed  1  gallon. 

Outside  buildings,  gasoline  should  be  stored  in  substantially  con- 
tructed  steel  drums  (fig.  4)  of  not  more  than  60  gallons  capacity, 
(|uipped  with  a  pump,  the  drum  or  drums  being  at  least  75  feet  from 
est  building;  or  in  an  approved  underground  tank  (fig".  .*>) 
1  with  a  pump,  the  tank  being  at  least  10  feet  from  the 
icaie.^i  building.  Such  tanks  may  be  had  in  capacities  ranging 
upward  from  110  gallons. 

*  RpmilationH  of  tho   National  Board  of  Fhf»  T'ndonvritprs  for  Ihe   Installation   of  OII- 

I'.nrr.i,,    .      I-,,,,,,,,.,.,,,.       .,.-1      ,  . . ,-     ,K..     <,..,.... ♦, .      I    ...     ..f     ,.H      .•,,....      ;,.     .■..., ,  i .  „,     ThoH'Witll 

and  piping 
w,,,..,.,... ,    .v,^.,,.,,„,^   ..„    .  ^. .  .i, ......,,,...  .-,.....^..  and  Sale  oT 

l*r«Klucts  Thereof.     AUopte<l  lli2«i,  puttlistipd  Uj  the  National 
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PLACING  OF   TANKS 


The  top  of  an  underground  tank  should  not  be  less  than  2  feet 
below  the  surface  of  the  g^round,  and  should  be  below  the  level  of 


Figure  3. — S  a  f  e  t  y 
can  for  storing 
small  <iuan titles  of 
gasoline 


FiGDBBJ    5. 


-Underground  tank  and   pump   for   storing 
gasoline 


Figure  4. — Steel  drum  for  storing  gasoline 


any  piping  to  which  the 
tank  may  be  connected. 
Instead  of  being  buried  2 
feet  underground,  the 
tank  may  be  buried  under 
12  inches  of  earth,  and  a 
cover  of  reinforced  con- 
crete at  least  6  inches  in 
thickness  provided.  This 
cover  should  extend  at 
least  1  foot  beyond  the 
outline  of  the  tank  in  all 
directions  and  should  be 
placed  on  a  firm,  well- 
tamped  earth  foundation. 


A  tank  that  can  not  be  entirely  buried  should  be  covered  over  with 
earth  to  a  depth  of  at  least  2  feet,  with  a  slope  on  all  sides  not  steeper 
than  IY2  feet  horizontal  to  1  foot  vertical. 
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« ON STRUCT  I  < 

Tanks,  iiuliulinjr  lo|),  siilos,  and  botloin,  >l»<>ul(|  U*  const nicltMl  of 
pcn-ljcartli  steel  or  wroujxlit  iron  of  a  thickness  not  less  than  that 
specified  in  Table  1.    No  seconds  should  be  used.    All  material  lighter 
than  No.  7  U.  8.  Standard  Ciage  should  l)e  galvanized. 

Taiujc  1. — Th{cktt€9»  ami  weight  of  metal  for  gaaoHuv  and  kerosene  tanks 


CapMity  (gallons) 

th, 
ioc 
!      rial 

•  r 
.  ire 

''■age 

I 

PouniJi 

1  to 

16 

2.!^ 

•>t. 

<.  1,100... 

14 

3.  m 

4.  37A 

!  to  4.000.. 

:.w 

1  l.  S.  Slamianl. 


Tanks  should  be  riveted,  welded,  or  brazed,  and  should  be  soldered, 
idked,  or  otherwise  made  tight.  They  should  also  be  thoroughly 
ited  on  the  outside  with  tar,  asphaltum,  or  other  suitable  rust- 
nsisting  material.  All  pipe  connections  should  be  made  through 
flan<res  or  metal  reinforcements  securely  riveted,  welded,  or  bolted 
to  tne  tank,  and  should  be  absolutely  tight.  All  openings  should 
be  gas-tight,  except  the  breather  vent,  which  should  be  screened. 


\'ENTINO    OF    TANKS 


An  open  galvanized-iron  vent  pipe  arranged  for  proper  draining, 
;  :  an  automatically  operated  vent,  should  be  provided  for  every 
tank  that  may  contain  flammable  vapor.  The  lower  end  of  the  vent 
pipe  should  not  extend  through  the  top  into  the  tank  for  a  distance 
of  more  than  1  inch. 

Vent  oi)enings  should  be  screened  (preferably  by  40  by  40  but  not 

~s  than  80  by  30  noncorrodible  wire  mesh  or  its  ('{juivalent).     The 

area  should  be  sufficient  to  permit  escape  of  air  or  vapor  during  the 

filling  oDtT.'it  ion.      ViMit    dIix's  slionld  lie  diox  idnd   wifli   w  cit  lu'i-i  i!rMif 

hoods. 

Flammable  liquids  should  be  drawn  from  tanks  by  pumps  so 
constructed  as  to  prevent  leaking  or  splashing. 

PIPING 

All  piping  used  in  systems  for  flammable  liquids  should  be  of  the 
standard  full-weight  wrought-iron,  steel,  or  brass  type  (for  working 
pressures  less  than  100  pounds  per  square  inch),  witli  suitable  hra  s 
or  galvanized  malleable-iron  or  steel  fittings. 

Outside  piping  within  5  feet  of  the  ground  lew.    .........  .>.    ,>..*- 

tected  against  any  mechanical  injury.  Inside  piping  should  be 
rigidly  supported. 

All  pipes  carrying  flammable  liquids  should  pitch  toward  the  tanks 
without  any  traps  or  pockets  and  should  enter  tanks  at  the  top. 

No  rubber  or  other  packings,  and  no  flanges  should  be  used.     If 

ions  are  used,  at  least  one  face  should  be  of  brass,  with  close- 

ling   conical    joints.     Litharge    and    glycerin,    -hcllMr-     ni-    oflifp 

i table  material  should  be  used  on  pipe  joints. 
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OVEEHEAD    SHELTEE 


Drums  and  tanks  may  be  provided  with  a  simple,  inexpensive, 
overhead  shelter  to  afl'ord  protection  against  the  Aveather.  Such  a 
shelter  will  not  give  opportunity  for  the  accumulation  of  gasoline 
vapoi".  MS  would  nn  inclosed  structure. 

KEROSENE 

Kerosene  should  not  be  stored  or  handled  in  open  containers  in 
any  building. 

Only  moderate  quantities  of  kerosene  should  be  stored  in  buildings 
and  then  only  in  closed  containers  or  substantial  drums  equipped 
with  a  pump.  The  containers  should  be  kept  at  a  safe  distance  from 
furnaces  or  other  heating  appliances  and  from  flammable  rubbish. 

Large  quantities  of  kerosene  should  be  stored  outside  buildings  in 
substantial  drums  equipped  with  a  pump  or  in  an  underground  tank 
equipped  with  a  pump.  (See  details  regarding  construction  and 
placing  of  underground  tanks  and  appurtenances  under  Gasoline, 
p.  8  to  10.)     , 

It  is  important  that  cans,  barrels,  and  drums  holding  kerosene  be 
kept  clean  and  that  the  word  KEROSENE  be  painted  on  them  in 
a  conspicuous  manner. 

DRAWING   GASOLINE   AND   KEROSENE 

Gasoline  and  kerosene  should  never  be  drawn  or  handled  in  the 
])resence  of  open  flames  or  fire.  If  it  is  necessary  to  do  this  at  night, 
light  should  be  afforded  by  electric  flashlight  or  incandescent  electric 
lamps  installed  in  compliance  with  the  National  Electrical  Code. 

Drums  for  gasoline  and  kerosene  should  be  provided  with  caps, 
plugs,  or  bungs,  and  these  should  alwaj^s  be  replaced  immediately 
after  the  container  is  emptied. 

Smoking  or  the  use  of  matches  should  not  be  permitted  where 
vapors  of  flammable  liquids  are  present  or  are  likely  to  be  formed. 

HOW  TO  EXTINGUISH  GASOLINE  AND  KEROSENE  FIRES'" 

Fires  are  commonly  put  out  in  two  ways :  (1)  By  cooling  the  burn- 
ing materials  to  below  their  burning  temperature;  and  (2)  by 
smothering  the  fire,  thus  depriving  it  of  the  air  (oxygen)  necessary  to 
support  combustion. 

Gasoline  and  kerosene  fires  are  best  extinguished  by  smothering, 
as  by  a  foam  or  gas.  The  follow^ing  appliances  are  recommended  for 
fighting  such  fires :  Foam  extinguishers,  carbon  dioxide  extinguishers, 
carbon  tetrachloride  extinguishers,  loaded  stream  extinguishers. 

It  is  important  that  only  first-aid  fire  appliances  which  have  been 
tested  by  and  bear  the  label  of  the  Underwriters'  Laboratories  be 
selected  or  used,  and  that  they  be  properly  operated  and  maintained. 

FOAM   EXTINGUISHERS 

One  21/2-gallon  foam  extinguisher  (fig.  6)  is  considered  a  unit  of 
first-aid  fire  protection  for  gasoline  and  kerosene  fires. 

When  an  extinguisher  of  this  type  is  inverted  two  solutions  con- 
tained in  it  mix  and  react,  producing  a  foam  under  sufficient  pres- 

10  The  material  on  this  subject  is  based  on  the  pamphlet  How  to  Put  Out  a  Fire,  pub- 
lished by  the  National  Fire  Protection  Association ;  and  Regulations  of  the  National 
Board  of  Fire  Underwriters  for  the  Installation,  Maintenance,  and  Use  of  First  Aid  Fire 
Appliances  as  recommended  by  the  National  Fire  Protection  Association,  effective 
March  1,  1930. 


OAiSOLlN  ( 

i'    i'    furnish  a  foiTeful  stream.     One  solut  odium  bicar- 

l)(»nait'  aiul  a  foam-proihicinir  n^cnt,  ami  the  otln  r  i-  a  water  sohitinii 
mI*  ahiininiini  >ul|)hate.  About  JO  iranoiis  of  foam  are  produced  by 
1  ]'•  ..n  oxtiii^uisher. 

i  i'xtiii«iui>he.s  a  fire  by  both  the  cooling  and  smotherinjr 

t  tracts,  (  (intainin^^  a  lil>oral  cniantity  of  water,  it  has  considerabK* 
.noliuL''  «'ir«»f.      'V]\{'    foMin    itself    -iiKitluM's   till'   lire   l.v   <liit«»'iiM»^  f«»  flu» 
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/^ 


B 


r^ 


V^, 


ir.ui 
tin; 


on 


IB  6. — .\,  It  is  important  that  the  hose  ho  held  b«'twt*on  tlje  thumb  and  the  index 
:f*r  of  th**  rlphf   hnnd   \vh«-n   hrfifjrfrf^  th«*  <*\tin'-Mi?<«lH'r  into  msw      \^.   ♦'irnsp   fh«-   rin? 

■         •       •  ■  •  •     th<'  left  1)       " 

C,   Th< 
the   left 

o\^Il,      fll.       flll^'Prfi     «'• 

to   hold    the   ho<.e.       i 

liiiniHr,     i<    nnv; 


fire  witlxMii  much  furc',  thei<-by  i.>r.vtiitjui;  tlie  -spi'.ad  of  tlj..-  ilam« 


burnin*r  materials  and  exchidinjr  air  (oxyjren).  This  extinjiUiMu  i 
is  effective  on  fires  in  small  quantities  of  flamnial^le  liquids  in  vats 
or  other  open  vessels,  or  on  floors,  where  the  foam  may  be  retained 
::s  a  blanket  on  the  bnrnintr  material. 

Althoujrh  the  stream  is  usually  most  effective  when  directed  from 
a  distance,  it  mav  also  l>e  used  close  to  the  fire.  In  case  of  necessity 
it  can  be  directed  effectively  from  a  distance  as  great  as  30  to  40  feet. 
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CARBON  DIOXIDE  EXTINGUISHERS 


There  are  two  principal  sizes  in  the  hand  extinguishers  of  the 
carbon  dioxide  type  (ng.  7),  one  containing  approximately  71/2 
pounds  of  carbon  dioxide  and  the  other  15  pounds.  One  15-pound 
extinguisher  or  two  7i/'2-pound  extinguishers  are  considered  a.  unit 
of  first-aid  fire  protection  for  gasoline  and  kerosene  fires. 

From  two-thirds  to  three-fourths  of  the  gas  contents  in  the  cyl- 
inder is  liquefied  by  pressure.  Because  of  rapid  expansion  and  high 
heat  capacity  this  gas,  when  released,  instantly  freezes  into  a  dry 
carbonic  snow,  which  is  intensely  cold,  — 110°  F.  It  does  not  melt, 
but  evaporates  directly  into  a  gas.  The  fire  is  extinguished  by  the 
blanketing  effect  of  the  carbonic  gas.  The  carbon  dioxide  is  a  non- 
conductor of  electricity. 


FiGUBB  7. — A,  The  extinguisher  is  removed  by  grasping  the  handle  with  the  left  hand.  It 
should  be  carried  to  the  ftre  by  means  of  the  handle.  To  release  the  gas  the  valve  Is 
opened  by  turning  it  counterclockwise.  B,  Direct  the  discharge  as  close  to  the  fire  as 
possible,  applying  it  first  at  the  edge  and  bottom  of  the  fire  and  progressing  forward 
and  upward,  moving  the  discharge  horn  slowly  from  side  to  side.  Continue  the  dis- 
charge evcH  after  the  fire  has  been  extinguished  in  order  to  cool  the  liquid  and  prevent 
possible  reflashlng 

This  type  of  extinguisher  is  effective  on  fires  in  small  quantities 
of  flammable  liquids  in  vats  or  other  open  vessels,  or  on  floors,  where 
the  blanketing  effect  of  the  extinguishing  gas  is  of  value.  It  has  a 
maximum  range  of  about  8  feet,  but  best  results  are  obtained  by 
directing  the  discharge  as  close  to  the  fire  as  possible.  This  ex- 
tinguisher does  not  need  protection  against  freezing. 

CARBON  TETRACHLORIDE  EXTINGUISHERS 

Two  1-quart  or  two  li/2-quart  carbon  tetrachloride  extinguishers 
(fig.  8)  ordinarily  constitute  a  unit  of  first-aid  fire  protection.  Two 
extinguishers  of  the  1 -gallon  size  are  suggested  for  more  effectively 
fighting  gasoline  and  kerosene  fires.  By  means  of  the  hand  pump 
a  stream  of  carbon  tetrachloride  is  expelled  on  the  fire.  The  heat 
of  the  fire  causes  this  liquid  to  vaporize,  producing  an  incombustible, 
heavier-than-air  gas,  which  forms  a  blanket  over  the  burning  ma- 
terial, cutting  off  the  supply  of  air  (oxygen)  necessary  to  support 
combustion.     Carbon  tetrachloride  is  a  nonconductor  of  electricity. 

This  type  of  extinguisher  is  effective  on  fires  in  small  quantities 
of  flammable  liquids  in  vats  or  other  open  vessels,  or  on  floors,  where 
the  gas  formed  by  the  heating  of  the  extinguishing  liquid  may  be 
retained  as  a  blanket  on  the  burning  material.  Although  the  stream 
is  usually  most  effective  when  used  close  to  the  fire,  in  case  of 
necessity  it  can  be  directed  from  a  distance  of  20  feet. 
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The  carbon  tetriichloritJe  oxtiii^ii.sher  is  compact  ami  needs  no 
protection  a<2:ainst  frw^zing.  CaiT  slioulil  l)e  taken  to  ventilate  small 
rooms  and  confiiu»<l  t^paces  immediately  after  using  this  extinguisher. 


I'RE  8. — A.  Remove  the  extinguisher  from  the  wall  bracket  by  graHpiof;  the  handle  and 

MilliiiL:  uut\vai<l.      n.  Oil  th-'  way  to  tlif  i'lir  uiilork  llic  liiiiidlr  h.v  turiiinu'.      If  the  di'vlce 

•  ssure.     (',  in- 
ly.     If  the  Hre 
.     ;  II'  opposite  wall 

.•bove  the  level  of  the  buiuin^^  liiiuiil 

LOADED-STREAM   EXTINGUISHERS 

Two  1%-gallon  extinguishers  of  the  loaded-stream  type  (fig.  9) 
are  considered  a  unit  of  first-aid  fire  protection  for  gasoline  and 
kerosene  fires.  This  extinguisher  is  effective  on  fires  in  small  quan- 
tities of  flammable  liquids  in  vatvS  or  other  open  vessels,  or  on  floors. 
The  chemicals  used  are  a  special  acid  contained  in  a  sealed  bottle, 
and  a  special  antifreeze  solution  containing  certain  alkali  metal  salts 
with  which  the  acid  will  react. 

When  the  extinguisher  is  inverted  and  bumped  on  the  ground  the 
iieid  reacts  with  the  antifreeze  solution,  generating  a  gas  which 
expels  the  contents  through  the  hose.  Although  the  stream  is  most 
effective  when  used  close  to  the  fire,  in  case  of  necessity  it  can  be 
directed  effectively  from  a  distance  of  30  to  40  feet. 

This  tA'pe  of  extinguisher  does  not  need  to  be  protected  against 
reezing  as  it  emplovs  an  extiniruishin<r  liquid  liavlii<»-  u  fiMM'ziiKjf 
point  of  -40°  F. 

USE  OF   SAND,  SODA  AND   SAWDUST.  AND  WATER 
SAND 

Sand  is  useful  on  gasoline  and  kerosene  fires  where  the  smothering 
effect  can  be  utilizecl,  as  on  small  quantities  of  burning  flammable 
liquids  on  a  wooden  floor.  Obviously  it  has  no  effect  in  extinguishing 
flammable  liquid  fires  in  open  vessels. 

Five  12-quart  pails  filled  with  dry,  clean  sand,  and  equipped  with 
scoops,  or  a  4-bushel  bin  filled  with  sand,  with  two  or  more  shovels, 
make  up  a  unit  of  first-aid  tire  protection. 

Sand  pails  are  not  intended  to  be  used  alone,  but  in  connection 
with  other  extinguishers. 

SODA    AXD    SAWDUST 

Soda  and  sawdust  are  for  use  only  on  fires  in  heavy  flammable 
liquids  in  open  vessels,  where  the  mixture  may  be  spread  as  a  blanket 
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on  the  fire.     It  should  be  supplemented  with   other  first-aid  fire 
protection. 

A  substantial  galvanized  iron  or  steel  bin  (I14  bv  11/2  feet  and  31/2 
feet  high  with  reinforced  edges  and  sides  taperecT  downward)  of  8 
bushels  capacity  and  provided  with  two  or  more  scoop  shovels,  consti- 
tutes a  unit  of  first-aid  fire  protection.  Clean,  dry  sawdust,  evenly 
mixed  with  sodium  bicarbonate  in  the  proportion  of  10  pounds  of 
soda  to  1  bushel  of  sawdust,  is  the  extinguishing  agent. 


Figure  9. — A,  The  hose  should  be  hvld  between  the  thumb  and  the  index  finder  of  the 
light  hand  Avhen  bringing  the  extinguisher  into  use.  B.  Grasp  the  ring  top  with  the 
fingers  of  the  right  hand  and  the  bottom  with  the  left  hand.  Then  lift  the  extin- 
guisher off  the  hanger  hook  and  carry  it  to  the  fire.  C,  Invert  the  extinguisher  by 
grasping  the  bottom  handle  with  the  left  hand,  continuing  to  hold  the  hose  and  the 
ring  top  with  the  right  hand.  D.  With  the  extinguisher  in  an  inverted  position  bump 
it  on  the  floor  or  other  hard  surface,  thus  pressing  in  the  plunder  pin  in  the  cap. 
E.  Direct  the  stream  against  thp  inside  of  the  opposite  wall  of  the  container  above 
the  level  of  the  burning  liquid.  Walk  around  the  fire  if  possible.  If  the  fire  is  on  the 
floor  direct  the  stream  at  the  base  of  the  flames.  Follow  the  flames  with  the  stream 
and  cover  as  much  of  the  burning  area  as  possible 


"Water  should  not  be  used  to  fight  gasoline  and  kerosene  fires.  In 
fact,  the  use  of  water  will  make  control  of  the  fire  more  difficult,  as 
it  may  wash  the  burning  liquid  about  and  thus  scatter  the  fire  over  a 
larger  area. 
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POP  CORN 


POP  CORN  and  field  corn  require  the  same  kinds 
of  soil  and  climate  and  the  same  general  methods 
of  cultivation  for  successful  production. 

The  best  yields  of  pop  corn  come  from  productive 
soils  that  are  not  too  light  or  sandy  and  contain 
abundant  organic  matter. 

The  essential  requirement  in  cultivating  pop  corn 
is  to  control  weeds.  Much  of  this  can  be  accom- 
plished cheaply  by  using  harrows,  weeders,  and 
similar  tools  before  or  immediately  after  the  pop- 
corn plants  emerge. 

A  productive  soil  and  thorough  cultivation  are 
even  more  important  in  the  production  of  pop  corn 
than  of  field  corn,  because  pop-corn  value  depends 
largely  upon  quality,  and  poor  growing  conditions 
are  reflected  in  poor  quality  as  well  as  in  low  yield. 

The  production  of  pop  corn  is  a  highly  specialized 
business,  and  profits  depend  at  least  as  much  upon 
the  ability  to  market  successfully  as  upon  growing 
the  crop. 

Much  of  the  pop  corn  of  commerce  is  grown  on 
contract  in  localized  areas  where  facilities  are  avail- 
able for  handling  it  efficiently  on  a  large  scale. 

Anyone  undertaking  production  of  pop  corn  for 
the  general  market  should  first  assure  himself  that 
his  crop  can  be  sold  if  it  is  produced. 

Small-scale  production  for  supplying  directly  the 
needs  of  near-by  cities  and  towns  may  be  a  profit- 
able occupation  for  those  who  are  especially  suited 
to  this  kind  of  undertaking.  Such  a  venture,  how- 
ever, also  requires  merchandizing  ability  to  make  it 
profitable. 

This  bulletin  supersedes  Farmers'  Bulletins  553 
and  554,  Pop  Corn  for  the  Home,  and  Pop  Corn  for 
the  Market. 


Washington,  D.  C  Issued  October.  1931 
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INTRODUCTION 

THE  CULTURE  of  pop  corn  almost  certainly  antedates  the  dis- 
c(»ven'  of  America  by  Columbus.  Although  the  reconls  are 
'  a«rer  there  is  ^oocl  evidence  tlmt  pop  corn  was  known  and  uswl  by 
.  Indians  of  both  Nortli  America  and  South  America  before  the 
I'lUir  of  tlie  white  man. 

he  importance  of  pop  corn  as  an  article  of  commerce  has  devel- 
since  about  1880.     The  use  of  pop-corn  confections  and  the 
id  increase  in  pop-corn  concessions  in  connection  with  amusement 
parks,  moving-picture  theaters,  and  the  like  has  greatly  increased 
the  demand  for  a  reliable  bulk  product  and  has  made  a  profitable 
outlet  for  those  who  desire  to  grow  pop  corn  on  a  commercial  scale. 
H|a  recent  years  the  development  or  the  small  electric  popper  has 
I^Hen  an  added  impetus  to  the  nse  of  pop  corn  in  the  city  home, 
^^^ihough  still  largely  grown  in  the  family  garden  for  home  and  local 
use,  it  is  probable  that  with  the  increasing  ratio  of  urban  popula- 
'   tion  and  the  increasing  tendency  toward  specialization  in  agricul- 
ture, commercial  production  will  become  more  and  more  important. 
j       It  is  probable  that  pop  corn  is  grown  in  every  State  in  the  Union 
I  as  a  garden  crop  to  sui)ply  the  home.     Only  a  few  States,  however, 
are  of  importance  in  producing  the  commercial  crop.     Iowa  is  easily 
tlic  leading  State,  with  Nebraska  second  in  production.     The  pro- 
ction  in  these  two  States  has  increased  greatlv  during  the  10-year 
riod,  1921-1930,  but  the  acreage  r""^  --"i'^  ^'  -•"  ^i>-vv,.  w-L.  fluctu- 
ons  from  year  to  3^ear. 

The   average   acreage   for  Iowa   during   ims    lyi-yviiy  period    wjis 

.S84  acres,  and  the  average  yield  was  1,606  pounds  to  the  acre. 

Most  of  this  acreage  is  concentrated  in  Sac  and  Ida  Counties,  in 

■  cstern  Iowa.     Sac  County  raises  more  pop  corn  than  any  other 

unty  in  the  United  States  and  probablv  more  than  any  similar 

a  in  the  world.     Pop-corn  companies  have  cribs  and  elevators, 

!>ecially   designed   to   handle  the  crop   satisfactorily,   distributed 

loughout  this  territory. 

rhe  average  acreage  for  Nebraska  for  the  10-year  period,  1921- 
iO,  was  8,600  acres,  and  the  average  acre  yield  1,115  |X)unds.    Valley 

lu  oooporation  with  the  Kansas  Agricultural  Experiment  Station,  Manhattan,  Kans. 


County,  in  the  central  portion,  has  nearly  two-thirds  of  the  State 
acreage,  and  practically  all  commercial  pop  corn  of  the  State  is 
raised  in  the  central  and  northeastern  part. 

POPPING  AND    OTHER  QUALITIES 

All  starchy  corns  may  be  placed  in  one  of  the  four  classes — pop 
corn,  flint  corn,  dent  corn,  or  flour  corn — on  the  basis  of  the  dis- 
tribution and  relative  proportions  of  horny  and  soft  starch  in  the 
endosperm.  The  endosperm  of  the  best  strains  of  pop  corn  is 
corneous  or  hard  throu<^h()ut  or  contains  only  a  small  core  of  ^oft 
starch  near  the  center.  (Fig.  1.)  In  flint  corn  the  endosperm  con- 
sists of  a  small  quantity  of  soft  starch,  near  the  embryo,  completely 
surrounded  by  corneous  starch.  In  dent  corn  tlie  corneous  starcjfi 
is  confined  mainly  to  the  sides  of  the  kernels,  soft  starch  constitut- 
ing a  larger  proportion  than  in  flint  corn.  In  flour  corn  the  endo- 
sperm is  practically  all  made  up  of  soft  starch  and  contains  only 
traces  of  hard  starch. 

The  popping  properties  of  the  different  kinds  of  corn  follow  rather 
closely  the  relative  proportions  of  hard  or  corneous  starch  in  the 
endosperm.  Pop  corn,  with  the  greatest  proportion  of  hard  starch, 
is   far  better  than  the  others   in   "  poppability."    Flint  corn  may 

pop  poorly  to  fairly 
Avell,  depending  on 
the  strain.  Dent  com 
rarely  will  pop,  though 
occasionally  a  few  ker- 
nels will  pop  feebly. 
Flour    corn    will   not 

/>0^  ^0/?Af      ^L/A/r  ZP/T/VT"  r^OC//P  pop  ^t  all. 

iB|/.c^A'>'^;w^w         \;;^so^rsr^A>cH  ^^c?£>?^         The  poppiug  proccss 

FiGDRB   1. — Diagrammatic   representation   of  location   and      is    due   to    the    SUdden 
relative   proportions   of  horny  starch  and  soft  starch  in      i-i  ;•  £, 

the  four  main  classes  of  starchy  corn  liberation   ot  prCSSUre 

produced  by  steam 
generated  within  the  kernel.  The  source  of  the  steam  is  the  moisture 
contained  in  the  kernel.  The  colloidal  matrix  in  which  the  starch 
grains  are  embedded  within  the  cell  confines  this  steam  until  the 
pressure  becomes  great  enough  completely  and  suddenly  to  rupture 
the  original  structure. 

The  quality  of  pop  corn  depends  upon  its  flavor  and  tenderness. 
A  large  expansion  during  popping  is  closely  associated  with  ten- 
derness and  is  desirable  also  because  it  means  a  large  volume  of 
the  finished  product  from  a  given  quantity  of  pop  corn.  Popping 
expansion  depends  upon  three  major  conditions:  (1)  The  inherent 
structure  of  the  kernels,  (2)  their  moisture  content,  and  (3)  the 
proper  application  of  heat. 

Just  as  pop  corn  pops  better  than  flint  corn,  so  pop  corn  having 
the  least  soft  starch  in  the  kernels  pops  better  than  that  having 
more  soft  starch.  This  freedom  from  soft  starch,  indeed,  probably 
is  the  most  important  characteristic  determining  the  popping  qual- 
ity of  different  strains. 

Good  expansion  during  popping  mav  be  expected  from  pop  corn 
containing  from  12  to  15  per  cent  or  moisture,  the  best  moisture 


« ontent  boin^  ir.  jkt  win.      I    •    volume  expansion  decreases 

Mpidlv   for  .samples  liiivin^  less  tiian   11  or  nu»re  than   10  per  cent 
f  moisture.     Corn  at  tliese  limits  can  be  j)oppeil  successfully,  there- 

!(»re,  only  if  it  is  first  treated  so  as  to  increase  or  decrease  tne  mois- 

iiire  content.     Pop  corn  containing  too  much  moistui*e  will  dry  rap- 
\\y  if  exi)Osed  to  the  air  in  heat«'d  rooms.     The  moisture  content 

(in  bi»  increased,  cm  the  other  hand,  by  sprinklinjr  very  li^litly  with 
\:itcr,  just  enough  to  dampen  the  kernels  slightly,  anil  then  storinjr 

;'ie  corn  in  ti<^ht  containers  24  to  48  hours,  or  until  this  nu)isture 
-   thorou«rhlv   absorbed.     In  general,  pop  corn  stored   where   it   is 
li  contact  with  the  outside  air  will  have  a  moisture  content  suitable 
or  poppin«r. 
In  j)oppin«r  corn  the  lieat  should  be  applied  evenly  and  neither 


.to  quickly  nor  too  slowly.     Best  popping  occurs  when  heat  is  ap- 
lied  so  that  pop[)ing  begins  in  about  one  and  a  half  minutes. 

VARIETIES 

Pop  corn  varieties  may  be  classified  into  two  nuiin  gi-ouns — the 
ce  corns,  which  luive  sharply  pointed  kernels,  and  tlie  pearl  corns, 
liich  have  sm(M)tli,  rounded  kernels.  Ii^ach  group  contains  several 
stinct  varieties,  divided  on  tlie  basis  of  kernel  color,  size,  and  shape 
'  ear,  length  of  growing  season,  etc.  Practically  all  varieties  have 
lite  cobs.  Although  50  or  more  varieties  are  listed  by  seedsmen  and 
opagated  in  a  small  way  by  individual  growers,  nearly  all  connn(M-- 

Ily  raised  pop  corn  is  of  three  types — White  Rice.  Jap.  and  j)earl. 

ig.  2.)     The  main  centers  of  production,  Iowa  and  Nebraska,  are 

lited  almost  exclusively  to  White  Rice  and  Jap. 

AVhite  Rice  has  been  the  backbone  of  the  pop-corn  trade;  it  has 

n  used  especially  for  pop-corn  confections  and  concession  stands 
d  probably  is  stdl  the  most  widely  grown  variety.  W^here  well 
apted,  the  stalks  grow  6  to  7  feet  tail  and  produce  aoout  two-thirds 

-  many  pounds  of  ear  corn  per  acre  as  gcKxl  dent  corn  grown  on 
I  lie  same  land.  Typical  ears  are  about  7  inches  long  and  havr  i*' 
lo  20  rows. 

Jap,  also  known  as  Little  Ja]),  Jaj)anese,  Jap  Ilull-less,  etc.,  lia.s 

(Come  increasingly  popular  during  the  last  few  yeais  because  of  its 

\cellent    popping    qualities    and    tender    texture.     The    plants    are 

mailer,  being  on  an  average  about  5  to  6  feet  tall  under  good  condi- 

lons,  and  having  a  characteristic  thickened  clublike  tassel.     The  yield 

-  only  alx)ut  two-thirds  tliat  of  AVhite  Rice.  The  market  price  is 
i^ually  enough  higher,  however,  ju.st  about  to  comi)ensate  for  the 
iifference  in  3'ield,  although  the  price  ratio  fluctuates  somewhat  from 
tar  to  year  in  accordance  with  changes  in  supi)ly  and  demand.  Jap 
orn  has  a  very  characteristic  .^^hort  thick  ear,  3  to  4  inches  long,  with 
0  to  40  rows  of  kernels.  Usually  the  rows  are  irregidar  and  difficult 
>  distinguish.  The  kernels  are  of  the  sharp-pointed  rice  type  and 
le  exceptionally  long  and  narrow.      (Fig.  3.)     Many  growers  prefer 

multiple-tipped  or  fa.sciated  cob,  that  having  three  points  being  con- 
idered  the  ideal  type.  Practically  all  of  the  Jap  corn  is  white,  al- 
iiough  a  few  growers  are  producing  a  Yellow  Jap  which  is  veiy 
imilar  to  the  w^hite  variety  except  for  the  color  of  the  grain. 
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Pearl  pop  corn  comprises  a  group  of  A^arieties  whose  commercial 
importance  is  less  and  whose  production  is  less  centralized  than  that 
of  the  two  already  mentioned.  Queen  Golden,  or  Golden  Queen, 
a  large  yellow  variety,  is  probably  the  most  important  of  these.  The 
plants  are  large  and  vigorous  and  produce  good  yields,  but  require 


a  longer  growing  season  than  White  Rice  or  Jap  to  mature.  The 
popping  expansion  is  only  fair  and  the  quality  of  the  popped  prod- 
uct not  of  the  best.  It  is  grown  to  a  considerable  extent  in  the 
southern  part  of  the  Corn  Belt,  where  the  rice  types  do  not  thrive. 
South  American,  known  also  as  Dynamite,  South  African,  and  by  a 
number  of  other  names,  is  a  variety  of  the  yellow  pearl  type  devel- 


POP   CORN 


opeil  during  tlie  last  few  yoars  in  tlu»  Kansas  City  territorv  from  a 
somewhat  obsrniv  origin.     The  original  seed  was  suppOHed  to  liavc 


been  imported  troiii  Ar«rentina.  Tlie  plants  are  of  about  the  same 
maturity  as  Queen  (lolden.  but  have  fewer  suckers  and  produce 
smaller  yields,  especially  under  adverse  conditions.     The  ears  tend 


to  be  shorter  and  have  fewer  rows  than  Queen  Golden.  Ver}^  char- 
acteristic of  the  variety  are  the  large  kernels  with  a  dull  lusterless 
appearance,  and  the  tendency  of  the  ears  to  be  poorly  filled  at  the 
butts.  This  variety  has  a  good  popping  expansion  and  produces 
unusually  large,  round,  popped  kernels  of  a  characteristic  mottled 
yellow  appearance,  but  has  somewhat  tough  hulls  and  woody  texture. 
It  is  retailed  in  packages  and  cans  under  a  number  of  trade  names. 
Eight  Row  or  Spanish  is  a  white  pearl  pop  corn  w^ith  few  rows  and 
unusually  wide  kernels.  The  plants  are  very  small,  and  the  growing 
season  is  shorter  than  for  Jap  or  White  Rice.  Its  main  virtue  is  the 
large  size  of  the  popped  kernels  which  make  it  useful  in  the  manu- 
facture of  pop  corn  confections.  This  variety  is  grown  mainly  along 
the  northwestern  fringe  of  the  main  pop  corn  growing  area  and  in 
the  irrigated  valleys  of  the  mountain  region.  White  Pearl  is  a 
vigorous  productive  variety,  but  its  low  popping  expansion  and  poor 
quality  make  it  of  little  value.  Tom  Thumb,  w^ith  its  miniature  ears, 
11/2  to  2  inches  long,  is  a  curiosity  of  little  commercial  importance 
because  of  the  difficulty  of  harvesting.  It  is  one  of  the  earliest 
maturing  varieties. 

In  choosing  a  variety  for  commercial  production,  two  main  points 
should  be  borne  in  miad.  First,  the  variety  selected  should  be  w^ell 
adapted  to  the  locality  where  it  is  to  be  grown.  White  Rice  and 
Jap  grow  excellentl}^  in  northern  Iowa  and  Nebraska,  but  can  not 
stand  the  drought  and  heat  300  miles  south  nearly  as  well  as  Queen 
Golden.  On  the  other  hand,  Queen  Golden  is  too  late  a  variety  to 
mature  properly  in  the  region  where  White  Rice  and  Jap  are  at 
their  best.  Second,  a  variety  should  be  chosen  w^iich  can  be  marketed 
readily  and  profitably.  If  the  corn  is  to  be  sold  locally  the  type 
should  be  groAvn  for  which  there  is  a  demand  or  for  which  a  demand 
can  be  established  because  of  the  excellence  of  the  variety.  If  the 
corn  is  to  be  shipped  it  is  usually  wise  to  raise  the  same  variety 
as  other  growers  in  the  community  unless  the  crop  is  contracted 
for  in  advance  or  unless  special  selling  arrangements  can  be  made. 
Local  buyers  and  agents  of  the  large  pop -corn  companies  prefer  to 
handle  ,a  single  variety  in  a  given  region  so  that  it  may  be  shipped 
and  marketed  in  carload  lots. 

SEED   SELECTION 

Seed  selection  is  doubly  important  in  pop  corn.  Pop-corn  seed 
should  be  selected  not  only  for  germination,  vigor,  and  yield,  sim- 
ilarly to  field-corn  seed,  but  also  for  popping  volume,  tenderness, 
and  flavor.  Like  that  of  field  corn,  the  adaptation  of  pop  corn  is 
gradually  increased  by  growing  it  in  a  given  locality  over  a  period 
of  years  through  the  agency  of  natural  selection,  which  tends  to  w^eed 
out  the  less  adapted  variations.  It  is  usually  better,  therefore,  to 
raise  one's  own  seed  year  after  year  or  to  obtain  it  from  a  near-by 
grower  than  to  get  unadapted  seed  from  a  distance. 

In  common  w^ith  field-corn  seed,  pop-corn  seed  should  be  selected 
in  the  field  in  the  fall  before  the  first  hard  freeze.  Take  ears  only 
from  sturdy,  erect  stalks  which  are  productive  under  competition; 
that  is,  which  bear  good  ears  under  conditions  of  a  full  stand.  Pre- 
maturely  ripened,   diseased,   or   broken    plniits    slioiild    be    avoided. 
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Attention  should  also  be  giv*  ioquate  husk  protection  of  the 

ear  and  the  luM«rht  on  the  stalk  at  whirh  tiio  ear  is  borne.     Two  or 

three  times  as  nianv  ea!*s  shouKl  Ih»  pithcred  as  will  be  needed  for 

Imtin^,  to  allow  ?or  a  liberal  culling  on  the  basis  of  germination 

d  of  ear  and  kernel  characters.     It  is  of  the  utmost  importance 

it  these  ears  be  quickly  and  thoroughly  dried  before  sacking  or 

•  Iling,  to  insure  maxinnnu  vigor  and  germination.  Wire  hangers, 
;  ing  hangers,  lath  frames,  or  any  means  that  will  allow  the  ears 

hang  without  touching  one  anotfier  in  a  dry,  well-ventilated  room 
shed  are  satisfactory. 

Pop-corn  seed  carefully  handled  will  germinate  well.    It  is  lx»tter. 
liowever,  not  to  guess  on  this  point,  but  to  test  the  germination  oi 

•  seed  before  planting.     The  germination  can  be  tested  by  any 
the  ordinary  methods.    One  convenient  method  is  the  "  rag  doll,^' 

!iich  is  described  in  Farmei-s'  Bulletin  948,  a  copy  of  which  may 
obtained  by  writing  to  the  Unitoil  States  Department   '  '    ^  "•  • 
Iture,  Washington,  1).  C. 

If  a  high-grade  product  is  to"  be  maintained,  or  imijrovcnicnt 
ide,  attention  should  also  be  paid  to  the  poPl)ing  quality.  He- 
ated tests  have  shown  that  there  is  a  remarKable  variability  in 
t'  poppin*g  expansion  of  individual  ears  of  a  variety  wlien  they 

V  tested  separately.     Of  500  random  ears  taken  fiom  a  field,  the 

♦     ,...o-     ^«ni     ii^ii.ill^'     .riyw.    t^^■''•"     tlx'     popping     \'>llH""     "f    f1'"     ?w.MJW>^t 


,   inijxtssiuie    tor   tiie  average   t:i(»\ver   to   ear   test 


Iiividually  all  his  seed  by  popping.  If,  however,  a  few  kernels 
m\  each  ear  are  split  lengthwise  with  a  sharp  knife,  the  kernels 
some  ears  will  be  found  to  have  nuich  less  soft  white  starch  in  the 
Iter  than  those  of  other  eai-s.  These  ears  with  least  soft  starch 
the  kernels  usually  will  be  the  ones  wuth  the  larger  popping 
mansion  and  therefore  most  desirable  as  seed.  In  addition  to  the 
•s  with  starchy-centered  kernels,  ears  that  show  eviden  -  ^f 
<ease  or  that  are  badly  off  type  should  also  be  discarded. 

SOILS,  ROTATIONS,  AND   FERTILIZERS  ' 

Pop  corn  may  be  grown  on  any  soil  that  will  grow  good  field 
»rn.     Pop-corn  production  shoula  be   restricted  in  general,  bow- 
er, to  the  more  fertile  soils  that   are   not  too   light  and  sandy. 
There    it    will    have   opportunity    to   mature   fully   and    proiluce    a 
:  igh-grade  product. 
Crop  rotation  is  even  more  important  where  pop  coni  is  grown 
iTularlv  than  it  is  in  field-corn  i)roduction.    The  smaller  pop-corn 
lants  cfo  not  shade  out  the  late  weeds,  so  that  pop-corn  land  soon 
comes  foul  unless  rotated.     Moreover,  land  continuously  in  pop 
>ri\  becomes  less  productive  and  infested  with  insects  and  diseases. 
vU  of  these  conditions  tend  not  only  to  reiluce  yields  but  also  to 
Tease  lodging  and  to  lower  the  qualitv  of  the  crop.     The  exact 
ration  will  differ  under  different  conditions.    Probably  one  of  the 

-  Tho  best  rotation  and  the  best  fertilizer  for  pop  corn   depend  ro  largely  upon   local 
'luMTions  that  discussion  here  is  of  nect-ssity  very  general.     The  rotations  and  iertillz<*r8 

■    1  for  fleld-eom  production  by  the  different  State  agricultural  experiment  »ta- 

'fd  also  for  pop-corn  production. 
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most  important  items,  however,  is  a  legume  such  as  sweet  clover  or 
red  clover  preceding  the  corn  crop.  Corn  followed  by  oats  seeded 
with  sweetclover  which  is  plowed  up  just  before  corn  planting  the 
following  spring  is  considered  a  good  rotation.  Another  rotation 
frequently  followed  to  advantage  is  corn,  corn,  oats,  and  red  clover. 

Although  mineral  fertilizers  can  not  take  the  place  of  rotations, 
there  is  a  growing  tendency  to  supplement  manure  and  green 
manures  with  commercial  fertilizers,  particularly  superphosphate. 
One  of  the  principal  advantages  of  a  phosphate  fertilizer  is  to  hasten 
development  and  maturity.  Superphosphate  may  be  applied  with  a 
fertilizer  attachment  on  the  corn  planter  at  the  rate  of  75  to  150 
pounds  per  acre,  or  it  may  be  broadcast  on  the  field  at  the  rate  of 
200  to  300  pounds  per  acre  and  worked  in  before  planting.  In  gen- 
eral, smaller  quantities  applied  in  the  hill  will  be  as  efficient  as  larger 
quantities  broadcast. 

On  thin  land  where  the  available  nitrogen  is  likely  to  be  low,  it 
often  is  more  desirable  to  use  a  complete  fertilizer  containing  nitro- 
gen and  some  potash  in  addition  to  phosphate.  Under  such  condi- 
tions a  fertilizer  containing  4  to  6  per  cent  of  nitrogen,  12  to  16  per 
cent  of  phosphoric  acid,  and  possibly  also  4  to  6  per  cent  of  potash 
may  be  used  instead  of  superphosphate.  A  fertilizer  approximating 
4-12-4  used  at  the  rates  given  above  should  be  sufficient  except  for 
the  poorest  soils.  AYhen  moisture  is  likely  to  be  lacking  the  smaller 
quantities  should  be  used.  Results  indicate  that  mineral  fertilizers 
are  not  advisable  in  regions  where  the  average  annual  rainfall  is  less 
than  30  inches,  unless  the  crop  is  to  be  irrigated. 

PLANTING  AND  CULTIVATING 

The  usual  methods  of  successful  field-corn  culture  apply  also  to 
pop  corn  with  but  slight  modifications.  In  the  western  part  of  the 
Corn  Belt,  particularly  in  Nebraska  and  Kansas,  where  listing  is 
the  common  method  of  growing  field  corn,  pop  corn  also  usually  is 
listed.  A  ptactice  growing  in  favor  in  this  section  is  to  blank  list  in 
the  fall,  throw  in  the  ridges  about  two  weeks  before  planting,  and 
at  planting  time  nose  out  the  old  furrows  with  a  loose  ground  lister 
or  with  a  furrow-opener  attachment  on  the  corn  planter.  (Fig.  4.) 
The  double  advantage  thus  is  obtained  of  killing  two  crops  of  early 
weeds  cheaply  and  of  providing  a  warmer  and  mellower  seed  bed 
than  would  be  available  if  the  ground  were  freshly  listed. 

On  plowed  land  pop  corn  is  usually  checkrowed  (fig.  5)  in  order 
to  provide  for  better  cultivation.  The  rows,  especially  for  the  smaller 
varieties,  should  be  somewhat  closer  together  than  for  field  corn. 
It  is  a  common  practice  to  have  the  hills  38  to  40  inches  apart  each 
way,  and  frequently  rows  as  close  as  36  inches  are  used.  The  rate  of 
planting  depends  on  the  variety,  the  character  of  the  soil,  the  normal 
rainfall,  and  other  conditions.  In  general,  the  optimum  rate  will 
provide  for  from  one  and  one-fourth  to  two  times  as  many  plants 
per  acre  as  field  corn  should  have  in  the  same  locality.  In  general, 
from  5  to  6  pounds  of  seed  are  required  to  plant  an  acre,  although 
this  will  vary  with  the  size  of  seed  and  the  rate  of  planting. 

Special  plates  for  planting  pop  corn  can  be  obtained  from  most 
planter  manufacturers,  or  blank  plates  may  be  drilled  to  meet  the 
special  requirements  of  seed  size. 


Vi)V   t'OKN 


PuMKE  4. —  I'nplowi'd  field  planlid  with  n  llst«'r.      T'liless  fh<'  ii<li;«s  :ir<'  first  tlirowi 
ill    .mihI    llini    ii(.s«'d    out.    tln'    sc.d    h.  d    fncnunt  ly    will    ho    cold    and    cloddy 
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Corn  planters  fitted  with  disk  furrow  openers  (fig.  6)  are  excellent 
for  planting  pop  corn  on  plowed  ground.  The  pop-corn  seedlings  are 
small  and  grow  slowly  to  a  size  suitable  for  cultivation.  Planting 
with  furrow  openers  allows  the  early  weeds  to  be  killed  with  a  harrow 
cheaply  and  without  injuring  the  small  corn  plants. 

Pop  corn  ma}'  be  planted  somewhat  earlier  than  field  corn,  as  the 
hard,  vitreous  seed  is  not  so  easily  damaged  if  the  weather  happens 
to  turn  cold  and  wet.  Early  planting  is  recommended  in  most  locali- 
ties in  order  to  insure  ample  time  for  the  crop  to  mature  normally 
and  thoroughly. 

The  primary  purpose  of  cultivating  corn  is  to  control  weeds.  As 
has  been  pointed  out,  both  the  yield  and  quality  of  pop  corn  arc 
especially  affected  by  weed  growth.  The  smaller  stalks  of  pop  corn 
can  not  compete  as  well  with  weeds  as  can  those  of  field  corn.    The 


Figure  6. — Plowed  field  planted  with  a  furrow-opener  attachment  on  the  planter. 
Note  the  opportunity  for  killing  weeds  with  a  harrow  without  injuring  the  young 
corn  plants 

three  principal  practices  which  help  to  control  weeds  are  (1)  suitable 
rotations,  (2)  early  and  careful  preparation  of  the  ground,  and 
(3)  thorough  cultivation. 

Weeds  can  be  killed  most  cheaply  when  the  field  is  being  prepared 
for  planting.  Early  working  encourages  germination  of  weed  seeds 
and  allows  them  to  be  killed  previously  to  planting.  Nearly  as  effec- 
tive and  inexpensive  are  the  cultivations  given  the  young  corn  with 
harrows,  weeders,  and  similar  implements,  if  they  are  given  fre- 
quently enough  to  prevent  the  small  weeds  from  becoming  estab- 
lished. 

Later  cultivations  can  be  made  satisfactorily  with  any  of  the 
usual  cultivators.  Cultivations  should  be  frequent  enough  to  con- 
trol weeds,  depending  upon  the  nature  of  the  season.  In  general, 
cultivations,  particularly  the  later  ones,  should  be  shallow  so  as  not 
to  injure  the  corn  roots  unnecessarily.     Occasionally,  however,  it 
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Miiy  bi»  dt\sirablc  to  cultivate  deciH»r.  Thus,  on  heavier  soils  after  a 
iKJutinj;  rain  it  is  fri'tjuently  profitable  to  go  deep  in  the  first  culti- 
vation ami  loosvn  tlio  soil. 

HARVESTING 

Harvestinic  is  one  of  the  most  tedious  parts  of  pop-corn  produc- 

«»n  if  hand  labor  is  usi»d.     (Fi^.  7.)      Many  huski'i*s  gt»t  so  dis- 

"urajjfcd  the  first  day  or  two  that  they  refuse  to  husk  pop  corn  even 

ilioujrh  tl»e  rate  per  bushel  is  enough  greater  than  that  for  field  corn 

so  that  they  receive  as  much  per  (hiy  as  f(ir  fi(  Id  corn.     Jap  corn 

usually  is  snapped  rather  than  liusked. 

During  the  last  few  years  the  iin|)r()vement  ul  mechanical  pickers 
IS  made  them  increasingly  popular  for  pop  corn.  (Fig.  H.)  In 
ine  localities  of  ctmnnercial  production  75  per  cent  or  more  of  the 


T  i';i  i:i    7    -Iluskiuu  poj)  c«»rn  l»y  hand.     Tin*  Miuall  box  on  tin-  side  of  tlie  wa;run   it 
for  unusually  line  ears  to  be  8av«'tl  for  seed 

p  corn  now  is  harvested  with  pickers,  the  farmers  with  machines 
cquently  doing  considerable  custom  work  for  neighbors.  Several 
ikes  of  machines  are  giving  satisfactory  service.  Most  of  them 
»'  of  the  single-row  type,  although  a  few  2-row  pickers  also  are  in 
(\  The  first  cost  of  these  machines  is  rather  higli,  ranging  from 
>(X)  to  $700,  but  if  the  owner  and  his  neighbors  can  furnish  suf- 
ient  acreage  to  keep  the  picker  busy,  the  cost  per  bushel  should  he 
-s  than  for  liand  liusking. 

An  important  advantage  of  the  picker  is  the  fact  that  the  crop 
u  be  harvesi:ed  quickl}^  before  it  deteriorates  by  weathering, 
ckei-s  will  frecfuently  leave  200  to  300  pounds  in  the  field  where 
in  is  badly  down;  but  Where  it  is  standing  well  a  ^ood  picker 
ould  not  leave  more  than  50  pounds  to  the  acre.  Little  trouble 
linarilv  is  experienced  in  shelling  when  the  stalks  are  dry  and 
little. 
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STORING 


Pop  corn  seldom  is  dry  enough  to  pop  well  when  harvested.  Cribs 
must  provide  adequate  ventilation  to  cure  the  corn  to  optimum 
moisture  content  before  shelling.     As  pop  corn  is  used  as  a  human 


Figure  8. — Husking  pop  corn  with  a  mechanical  picker 

food,  special  precautions  also  should  be  taken  to  prevent  damage 
during  storage  by  rats  and  mice  and  by  heating.     (Fig.  9.) 

The  precautions  necessary  in  a  given  locality  will  depend  upon  the 
usual  moisture  content  of  the  corn  at  harvest  and  upon  the  weather 
Avhich   usually  follows   harvest.     In   Iowa,   for   example,   the   crop 


Figure  9. — A  mi  <aiu  mon^.    pLuoi  crib  having  a  concrete  foundation,  an  iron  frame 
with  wire  netting,  and  storm  curtains  on  the  sides  and  at  tlie  ends 

almost  always  contains  considerable  excess  moisture  when  husked, 
and  the  succeeding  months  are  so  unfavourable  for  drying  that  it  does 
not  reach  a  good  popping  condition  until  the  following  May  or  June. 
Here,  cribs  constructed  to  allow  unusually  good  ventilation  are  the 
rule.     Crib  widths  of  4  feet  ordinarily  are  considered  satisfactory 
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under  these  conditions.  If  wider  cribs  arc  used,  temporary  parti- 
tions or  air  tunnels  fi-equentlv  are  added,  as  sliown  in  Figure  10,  to 
provide  the  ventilation  neodetl  for  proper  curing.  The  storage  eril>s 
of  the  lar^e  pop-corn  companies  in  centers  of  commercial  production 
are  models  of  satisfactory  desij^n  and  sound  construction. 

In  Kansas,  on  tlie  other  hand,  early  planted  pop  corn  usually  is 
well  cured  when  husked.  In  addition,  the  autumns  are  compara- 
tively late  and  dry,  so  that  corn  fre(|uently  is  in  popping  condition 


I 


— Movuhli'  A-sliapcd   veiitllatorH  in   n  pop-coru  crib.     Tliow  uhould  extend  ilw 
entire  length  of  the  crib  to  provide  a  free  circulutlon  of  air 

}jy  Thanksgiving  Day.  As  a  result  of  these  factors,  much  less  atten- 
tion  to  pop-corn  storage  is  necessary  in  order  to  produce  a  well- 
•ured  product. 

Pop  corn  should  not  be  shelled  until  it  has  reached  the  optimum 
moisture  content  for  popping  (about  13  to  14  per  ci»nt).  Moreover, 
dealers  prefer  not  to  shell  until  very  shortly  before  the  corn  is  to  be 
used  because  of  the  greater  danger  of  the  shelled  corn  going  out  of 
condition.  As  a  result,  practically  all  bulk  pop  corn  is  stored  and 
shipped  on  the  ear.  (Fig.  11.)'  If  protected  from  insects  and 
rodents,  ear  corn  may  be  stored  three  or  four  years  without  apparent 
deterioration  in  popping  quality. 
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MARKETING 


As  is  the  case  with  most  specialized  crops,  marketing  is  an  im- 
portant factor  in  determining  whether  or  not  pop  corn  is  to  return 
a  profit.     Three  main  outlets  are  open  and  will  be  discussed  sepa- 


i'i<;riti:  11. —  Loading'  pop  corn  for  sliii)ment 


ratel}-;  namely,  local  sales,  contracted  acreage,  and  selling  on  the 
open  market. 

Local  or  specialized  sales  may  be  utilized  particularly  well  by 
those  glowers  who  live  near  cities  and   where   little  pop   corn  is 


Figure  12. — Pop-corn  elevator  and  Hlorage  cribs  in  Nebraska 

raised.  A  i)roduct  of  high  and  uniform  quality  with  a  little  judi- 
cious advertising  frequently  will  find  a  ready  market  in  a  near-by 
city.  It  may  even  stimulate  the  pop-corn  consumption  and  so  de- 
velop a  larger  demand.  One  grower  in  Oregon,  who  has  built  up 
a  rejiutation  for  quality,  retails  his  entire  crop  each  year  to  cus- 


UN  15 

tomers  who  call  for  it  at  the  farm.  Essentials  for  success  in  making; 
local  sales  iiichuh'  (1)  a  liijrh-<|U}ility  variety,  (2)  proper  moisture 
content,  (3)  sortinj;  out  diseased  and  mohly  ears  befon*  shelliiifr, 
(4)  careful  sliellin«r  and  ch'anin«r.  and  (5)  chMin.  attractive  sacks 
or  packa*!*"^.  'l<>o  frequently  growers  are  careless  about  one  or 
moiv  of  the  above  ])oints,  so  that  retail  customers  of  direct 
are  not  fully  satisfied. 

Much  of  the  commercial  pop-corn  acreage  is  always  contracted 
for  in  advance  by  the  hir«re  jiop-corn  companies  and  seed  houses. 
This  tends  to  stabilize  the  market  and  to  guarantee  a  reasoiuible 
profit  to  both  <ri*(>wer  and  jobber.  The  contract  usually  calls  for 
the  entire  crop  to  be  delivere<l  in  the  ear  to  some  desiji^nated  crib 
or  elevator  (h<r.  12)  at  a  fixed  price  per  pound.  The  seed  from 
which  the  crop  is  to  be  ir'o^v'i  ?Tn('r:ill\-  is  fiirnisluMl  1)\  flu-  ((imnMnv 
as  part  of  the  ctmtract. 

Ihe  grower  who  doe>   im.i   ii.iiii.ni    in-  »i..|-   m   .niv.iinr  .j--uiii« - 

the  risks  of  fluctuations  in  price.     If  the  crop  happens  to  be  short 

or   if   dennmd    increases,   brin<rin«r  higher   prices,  he   may   nuike   a 

substantial    profit.     On   the   other   hand,   if   a   considerable   surplus 

is  in  sight   at  harvest  time,  the  free-lance  grower  will  find  buyers 

very    indifferent    about   taking    noncontracted    corn,    with    >ales    at 

(listress  prices  the  only  outlet,  if  he  is  forced  to  sell. 

^^    The  pop-corn  acreage  can  be  expanded  very  easily  to  au  exUnt 

^^phere   production  becomes  unprofitable.     Only  a  year  or  two  of 

^^tdatively  high  pop-corn  prices  or  of  relatively  low  field-corn  prices, 

^^ftr  both,  will  cause  the  regular  growers  to  increase  their  acreage.    In 

^^tddition,  a  host  of  new  growers  are  added,  attracted  by  stories  of  the 

^Harge  profits  of  their  friends  and  neighbors.     The  results  are  over- 

^B>roduction,  low  prices,  and  losses. 

^H  The  large  pop-corn  companies  keep  in  close  touch  with  the  current 
^^creage  and  condition  of  the  crop,  as  well  as  with  the  probable  market 
^™nemand  and  amount  of  carry-over,  and  regulate  their  prices  for 
rash  corn  and  their  bids  for  contracted  acreage  accordingly.  By 
keei)ing  informed  on  fluctuations  in  current  cash  prices,  and  particu- 
hirly  on  the  prices  for  the  product  of  acreages  contracted  for  the 
(oming  season,  the  small  grower  can  keep  somewhat  in  touch  with 
market  conditions  and  make  his  plans  accordingly.  It  is  usually 
unwise,  especially  for  the  amateur  pop-corn  grower,  to  plant  a  large 
acreage  immediately  following  a  year  of  high  prices.  The  chances 
are  that  many  others  will  do  tlie  same  thing,  with  the  result  that  the 
market  will  be  flooded  and  that  there  will  he  a  disastrous  drop  in 
j)rice.s. 

Pop  corn  differs  greatly  in  its  jK)pping  expansion;  that  is,  the 
volume  ratio  of  the  popped  to  the  unpopped  corn.  For  instance,  if  a 
cup  full  of  corn  will  pop  out  17  cups  full,  it  is  said  to  have  an  expan- 
sion of  17  volumes.  Glass  graduates  containing  two  popped  and  un- 
popped .samples  illustrating  a  difference  in  expansibility  are  shown 
in  Figure  13.  Unfortunately,  a  method  for  making  the  test  has 
never  been  thoroughly  standardized,  and  there  is  frequently  a  dis- 
agreement between  two  tests,  due  to  the  size  and  shape  of  the  meas- 
ures, the  degree  to  which  the  popj>ed  sample  is  packed  before  the 
i-eading  is  taken,  etc. 
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Popping  expansion  is  influenced  by  the  innate  excellence  of  the 
variety  or  strain,  its  opportunity  for  complete  and  normal  maturity, 
and  the  moisture  content  of  the  corn  at  the  time  of  popping.  There 
are  no  standard  grades,  but  in  general,  for  bulk  samples  of  retail 
corn,  expansions  of  under  15  volumes  may  be  considered  poor,  those 


Figure  13. 


-Two  samples  of  pop  corn,  before  and  after  popping,  sliowing  differeinces 
in  expansibility 


of  15  to  19  volumes  fair,  those  of  20  to  24  volumes  good,  and  those  of 
25  or  more  volumes  excellent.  Although  expansion  usually  is  con- 
sidered in  marketing  pop  corn,  it  should  be  given  even  more  weight 
in  determining  price.  Some  system  of  premiums  for  high-popping 
samples  similar  to  the  premiums  paid  for  high-protein  wheat  could 
easily  be  worked  out.    The  bulk  of  the  popped  corn,  the  end  product, 
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varies  with  the  expansion.    Even  more  inn)ortant,  the  tenderness  and 
(|nality  of  the  best    |M)i)pin<r  mriis  usually  aix»  superior,  making  a 
louble  advantage  for  tlie  samph's  with  high  expansion. 

INSECTS  AND  DISEASES 

Hie  insectvS  and  diseases  that  injure  field  corn  also  attack  i)op 
corn.  The  more  important  insects  attacking  pop  c*orn  in  the  held 
are  corn  earworms,  cutworms,  army  worms,  rootworms,  and  the  like. 
The  grain  weevil  and  the  Angouniois  grain  moth  are  the  more 
important  ])ests  of  stored  pop  corn,  and  in  the  Southern  States  they 
may  cause  danuige  In'fore  the  ears  are  harvested.  Crop  rotation  and 
«  h'an  fanning  will  help  in  reducing  the  amount  of  infestation  and 
damage  by  many  of  the  Held  insects.  Specific  measures  for  reducing 
danuige  by  others  ai*e  given  in  bulletins  which  may  Ik'  had  upon 
application  to  the  United  States  Department  of  Agriculture. 

It  should  be  pointed  out,  however,  that  damage  to  the  grain  such 
as  that  caused  by  the  corn  earworm,  the  weevils,  and  the  grain  moth 
is  more  serious  in  pop  corn  because  of  its  use  for  human  food. 
ICxcej)t  for  local  markets,  areas  where  such  damage  is  usual  and 
severe  can  not  hope  to  compete  in  pop-corn  production  with  areas 
hei-e  such  damage  is  negligible. 

The  more  important  diseases  affecting  pop  corn  are  smut  and  the 
t,  stalk,  and  ear  rots.  Selecting  seed  from  disease-free  stalks  will 
romote  the  development  of  strains  more  or  less  resistant  to  diseases, 
pecial  selection  or  seed  on  the  basis  of  germination  tests  should  be 
sed  in  areas  where  the  various  rot  diseases  ai*e  prevalent.^  Because 
f  hard  endosix^rm  pop  corn  is  not  as  susceptible  to  these  diseases 
dent  corn.  However,  injury  is  more  serious  when  it  occurs,  because 
reduces  the  quality  of  the  corn  and  in  poj)  corn  quality  is  of 
r  importance. 

DOES  IT  PAY  TO    GROW  POP  CORN? 

The  frequently  asked  question,  "Does  it  pay  to  grow  pop  corn?  " 
can  not  be  answered  simply  by  "  yes  "  or  "  no."  The  demand  for 
pop  corn  is  rather  constant,  and  the  supply  usually  just  about  meets 
this  demand  at  a  reasonable  profit  to  the  producer.  Any  nuiterial 
increase  in  supply  tends  to  decrease  the  price  to  a  level  where  pro- 
duction is  unprofitable.  In  areas  of  regular  commercial  production 
j)op  corn  probably  pays  the  successful  grower  about  as  well  as  or  a 
little  better  than  field  corn.  In  areas  where  pop  corn  is  not  produced 
regularly  in  commercial  quantities  the  difficulties  of  marketing 
advantageously  reduce  the  chances  of  profitable  production. 

Profit  in  producing  pop  corn  on  a  smaller  scale  to  meet  local 
demand  depends  upon  the  abilit}^  of  the  individual  as  a  merchant  as 
well  as  upon  his  ability  as  a  producer.  He  must,  of  coui-se.  produce 
I  crop  of  good  quality  economically.  The  development  or  direct 
-ales  in  competition  with  others,  however,  will  depend  largely  upon 
the  care  with  which  the  product  is  first  stored  and  then  prepared  for 
market  so  that  it  will  retain  its  quality  and  be  attractive. 

=  See  Farmers'  Bulletin  1176.  Control  of  the  Boot,  Stalk,  and  Ear  Rot  Diseases  of  Corn. 
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Farmers  In  Northern  States 

GROV  TIMBER 

AS  MONEY  CROP 


THERE  IS  A  GROWING  interest  among  farmers 
in  the  better  handling  of  the  woodland  and  in 
making  that  part  of  the  farm  produce  its  propor- 
tionate share  of  income.  With  this  increased  in- 
terest, many  questions  arise  concerning  better  prac- 
tices in  growing  timber  crops.  Actual  experiences 
will  undoubtedly  throw  considerable  light  on  these 
problems  and  may  stimulate  others  to  put  their  idle 
acres  to  work  growing  trees.  With  this  in  view  a 
number  of  rather  conservative  examples  of  timber 
growing  have  been  brought  together  here. 

Some  of  these  examples  have  been  obtained 
directly  from  farmers,  but  most  of  them  were  con- 
tributed by  extension  foresters  of  the  Northern 
States  who  have  demonstrated  better  methods  in 
the  growing  of  crops  of  timber  to  thousands  of 
woodland  owners.  Should  further  information  be 
desired  concerning  any  of  the  examples,  it  is  sug- 
gested that  the  request  be  directed  to  the  local  county 
agricultural  agent  or  to  the  State  extension  for- 
ester located  at  the  State  college  of  agriculture. 
Should  assistance  in  local  farm-woodland  problems 
be  desired,  it  is  suggested  that  correspondence  be 
directed  to  the  same  agencies,  or  to  the  State  for- 
estry department,  or  to  the  Forest  Service,  United 
States  Department  of  Agriculture. 
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V  ALL  E  OF  PRACTICAL  TIMBER-GROWING  EXAMPLES 

Examples  of  success  in  frrowinjr  trees  for  the  actual  cash  i.  ium 

le  especially  valuahle  ^vhen  they  come  direct  from  experienced  farm- 

rs  who  have  spent  many  hours  in  the  woods  thinkiiitr.  i)lannin«r.  and 

v()rkin<r.     They   othr   hi'lj)fid    su<r^esti(ms    in    phinnin«j:   a   timber- 

growiuL'  pro<rram  and  inspire  greater  interest  in  the  value,  use,  and 

protection  of  this  farm  resource. 

In  timber  growing  it  must  be  remembered  that,  although  profits 
may  not  be  large  in  all  cases,  the  increased  return  in  wood  products 
for  farm  use  or  a  greater  cash  return  from  the  sale  of  products  will 
add  a  degree  of  stability  to  the  farm  balance  sheet  and  perhaps 
transform  a  farm  liability  into  an  asset. 

P^irmers  who  have  promoted  far-sighted  programs  by  growing 
wood  crops  are  reaping  rewards.  Their  farms  are  more  attractive  and 
valuable,  and  their  families  are  enjoying  pleasures  and  benefits 
which  only  trees  can  contribute  to  farm  life. 

Remarks  of  those  who  have  engaged  in  the  business  of  farm  timber 
growing  are  interesting  and  suggestive.  \  ronnsylvania  farnicr 
after  five  years  of  woods  farming  said : 

Farm  your  woods  as  you  do  a  crop  of  corn.    Take  out  the  weed  trees  and  the 
iiihealthy  and  <-rippled  ones  and  give  the  best  trees  a  chance  to  develop  and 
rii)en.    Cut  the  good  trees  only  when  they  are  rii>e. 

An  Ohio  farmer  said  that  he  used  the  woods  to  f^H  l^-.r-V  i^^^  wTw.t. 
times  became  hard,  and  commented  further: 

Money  from  the  sale  of  timl)er  has  helped  to  pay  for  the  farm,  take  care  of 
axes,  and  assist  in  giving  the  children  a  good  education,  and  in  addition  has 
lurnished  lumber,  posts,  and  fuel  for  the  farm. 
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uted  much  to  the  publication. 
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Many  other  such  statements  could  be  given,  pointing  out  the  com- 
pensations to  be  received  from  growing  trees  as  a  money  crop. 

MAKE  FARM  WOODS  PRODUCTIVE 

Most  farms  in  the  Northern  States  have  small  woodlands  located 
on  hillsides,  along  streams,  or  on  the  rougher  and  poorer  areas.  On 
some  farms  these  areas  are  kept  in  a  productive  condition ;  on  others, 
wood  production  has  been  reduced  to  practically  nothing,  because  of 
neglect.  Every  dollar  of  loss  through  holding  idle  woodlands  is  a 
direct  drain  on  the  farmer's  yearly  income  and  a  factor  which  retards 
better  living  standards.  It  is  good  farm  business  to  see  that  these 
loafing  acres  are  turned  into  money-makers. 

Timber  can  be  raised  as  a  crop  like  any  other  farm  crop,  the  only 
difference  being  that  a  longer  period  of  years  is  required  for  the 
timber  crop  to  reach  maturity.  With  trees  of  many  different  ages 
and  sizes  in  the  farm  woods,  however,  the  owner  need  not  experience 
much  delay  in  reaping  the  advantages  of  a  timber  crop.  Many 
farmers  have  woodlands  containing  good  stands  of  young  trees 
which,  if  given  protection  and  cut  rightly,  can  be  made  to  produce 
successive  harvests  of  wood  products. 

The  chief  aim  in  growing  timber  is  to  make  a  profit.  Farmers 
who  have  given  attention  to  their  woods  in  many  cases  have  expressed 
surprise  at  the  returns.  Even  if  the  farmer  sells  no  timber,  a  good 
woodland  will  often  pay  by  furnishing  firewood,  fence  posts,  poles, 
and  material  for  repair  and  construction  of  farm  buildings. 

TIMBER  CROPS    REQUIRE  BUSINESS  METHODS 

The  rewards  from  the  farm  woods  do  not  just  happen  but  are  the 
result  of  foresight,  planning,  and  work.  Profitable  timber  growing 
requires  the  business  methods  needed  in  the  successful  production  of 
other  farm  crops.  It  will  be  noted  in  the  examples  given  that  the 
owners  in  cutting  their  timber  took  the  more  mature  trees  and  the 
inferior  ones,  leaving  the  smaller  thrifty  trees  and  young  growth. 
This  method  protects  the  owner's  investment,  and  other  crops  of 
timber  can  be  expected.  Farm  woods  handled  according  to  the  best 
practices  should  yield  a  fair  return  on  the  investment  and  also  pro- 
vide wages  for  labor.  These  factors  are  brought  out  in  a  practical 
manner  in  the  story  entitled  "  Farm  Woods  Show  Subsantial  Profits 
Over  a  17- Year  Period."  As  is  true  in  this  case,  it  is  always  advisable 
to  keep  records  of  time,  costs,  and  returns  in  farm-timber  operations. 
If  a  cash  return  for  the  timber  can  be  shown  after  deducting  interest, 
labor  costs,  and  other  carrying  charges,  timber  growing  is  placed  in 
a  much  stronger  position  as  a  farm  business,  and  the  investment  is 
fully  justified.  Good  farm  management  calls  for  making  all  farm 
areas,  including  the  woodlands,  profitable  farm  units. 

PLANNING  NEEDED  FOR  SUCCESSFUL  TIMBER   CROPS 

Better  planning  is  needed  to  put  farm  woodlands  on  a  more  pro- 
ductive basis  and  on  an  equality  with  other  cropping  areas.  This 
means  better  planned  growing  and  cutting  operations  and  closer  con- 
tact with  local  markets  in  merchandising  timber  products  of  better 
quality   and  workmanship.     The  farmer   should  know  how   much 


FARMERS  IN  NORTHERN  STATES  GROW  TIMBER  AS  MONEY  CR(H' 


stand iii<j:  timber  Iio  has,  his  own  noinls  about  tho  farm,  and  how  to 
cut  out  the  ripe  and  the  inferior  trees  without  injurintr  the  younger 
ones.  Also  he  shoukl  know  the  vahie  of  the  timlH»r  and  the  nvailaole 
markets,  and  then  i)rovide  time  in  his  farm  pro«;ram  to  liarvest  his 
timber  with  his  own  hd)or  ami  teams.  If  this  progrram  is  deveh>i>ed 
aceordinjj^  to  a  phm  that,  will  provide  payin*;  crops  at  fairly  regular 
intervals,  it  can  be  said  that  wood  is  bein«;  produced  as  a  money  crop. 
A  (^)nnectieut  farmer  named  the  principal  elements  of  a  timber- 
:  <)win<^  pro«;ram  when  he  said  : 

Thore  are  only  thn»e  tlilnps  nijuired  of  any  man  to  preserve  his  wood  and 
i.iiiber  for  his  own  use  and  for  the  next  generati""      T'"-^  ">•«'  wii...>iv  .-..i.......!, 

sense,  n  sharp  ax,  and  a  thought  for  the  futun\ 
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FiGLHE  1. — Only  tlie  ripe  trees  are  tut,  ac(or(lln>;  to  the  Wilcux  pluu,  and  the  woods 
are  protected  from  tire  aud  graziug 


FARMER  DRAWS  ON  TIMBER  BANK 

That  the  farm  woods  are  as  good  as  a  savings-bank  account  is 
clearly  seen  in  the  case  of  the  farm  of  C.  X.  AVilcox,  North  Fairfield, 
Huron  County,  Ohio.  Since  1910,  when  Mr.  Wilcox  took  possession 
of  the  farm,  the  woodland  comprising  about  20  acres  has  come  in 
handy  "as  to  fall  back  upon," — his  own  words — when  times  became 
hard  on  the  farm.  Money  received  from  the  sale  of  timber  has  heli>ed 
to  pay  for  the  farm,  to  pay  taxes,  to  give  his  children  a  good  educa- 
tion, and  in  addition,  to  furnish  lumber,  posts,  and  fuel  for  the  farm. 
(Fig.  1.) 

When  Mr.  Wilcox,  just  starting  out  as  a  young  farmer,  took  pos- 
session of  the  farm  20  years  ago,  he  was  advised  to  sell  off  all  the 
timber.  To-daj'^  he  is  more  than  glad  that  he  did  not.  During  the 
last  10  years  these  farm  woods  have  given  him  nearly  $1,000  in 
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returns  from  saw  logs.  He  still  has  an  excellent  stand  of  young 
timber,  growing  rapidly  into  a  new  crop  of  salable  timber  of  high 
quality.  Eecently  he  sold  several  hundred  dollars'  worth  of  sugar 
maple,  beech,  tulip  poplar,  white  elm,  w^hite  ash,  red  oak,  and  black 
w^alnut. 

^  Mr.  Wilcox  has  never  pastured  his  woods,  and  does  not  intend  to, 
since  grazing  destroys  the  valuable  young  growth,  which  later  can 
be  converted  into  ready  cash. 

Hundreds  of  fine  straight  saplings  of  tulip  poplar,  ash,  red  oak, 
and  sugar  maple  are  coming  into  the  openings  from  which  the 
matured  trees  were  removed  a  few  years  ago.  This  young  growth 
is  one  of  the  most  encouraging  evidences  seen  anywhere  that  it  pays 
to  protect  the  farm  w^oods. 

AN  INDIANA  FARM-WOODLAND  SUCCESS 

For  $570  John  Fensel,  of  Montpelier,  Ind.,  bought  20  acres  of 
hardwood  forest  in  1900,  just  after  all  the  timber  dowm  to  3  inches  in 
diameter  had  been  cut  for  spokes.  Since  that  time  the  woodland 
has  supplied  the  timber  for  the  following  buildings:  A  double  corn- 
crib  20  by  24  feet,  a  slieep  barn  20  by  30  feet,  a  horse  barn  20  by  36 
feet,  a  garage  10  by  14  feet,  and  a  cellar  house  12  by  14  feet.  Not 
less  than  150  posts  and  40  cords  of  wood  have  been  taken  from  the 
forest,  either  to  be  used  on  the  farm  or  to  be  sold.  In  addition,  the 
ash  w^as  sold  for  handles  in  1918  for  $400,  and  the  elm  was  sold  for 
barrels  in  1924  for  $300.  For  the  standing  timber  Mr.  Fensel  has 
been  offered  $3,000. 

Mr.  Fensel  has  "  farmed  "  his  woods,  choosing  the  mature  and  un- 
desirable trees  for  cutting,  and  has  protected  it  from  fire.  He  per- 
mitted grazing  for  one  year  onl}^  The  prolific  crop  of  young  growth 
in  his  woodland  forms  a  striking  contrast  to  the  complete  absence  of 
tree  seedlings  on  an  adjoining  woodland  area  w^hich  has  been  heavily 
pastured. 

THINNING  PROVED  OF  GREAT  VALUE  ON  A  PENNSYLVANIA  FARM 

One  day  during  the  fall  of  192T>  W.  C.  Follmer  and  his  son 
Charles,  of  Benton,  Pa.,  walked  out  into  their  woodland  and  pro- 
ceeded to  look  over  2  acres  of  timber.  Every  tree  was  scrutinized 
closely  and  a  bark  blaze  put  on  all  trees  which  were  to  be  cut. 

The  particular  piece  of  land  chosen  for  the  start  of  the  thinning 
work  possesses  a  real  history.  It  was  first  logged  immediately  fol- 
lowing the  Civil  War,  at  which  time  the  wonderful  virgin  growth 
was  cut  to  help  stock  the  great  sawmills  of  the  State.  At  that  time 
Pennsylvania  was  second  only  to  Michigan  among  the  lumber- 
producing  States.  The  piece  was  logged  again  just  before  the  be- 
ginning of  the  twentieth  century  and  again  in  1912. 

Three  timber  crops  had  therefore  come  from  the  woodland  when 
the  Follmers  decided  that  what  it  needed  next  was  thinning.  This 
involved  removal  of  inferior  old  trees  that  had  stood  through  the 
earlier  harvests,  as  well  as  the  cutting  of  the  poor  stuff  of  smaller 
growth. 

Having  made  their  decision,  they  turned  the  job  over  to  two  cut- 
ters, cautioning  them  to  take  out  only  trees  that  were  marked,  unless 
others  were  injured  by  the  fall  of  adjacent  trees. 


FAIIMEUS  IN  Noirnii  > 

Before  tlie  winter  was  uvi*r  llie  <»ri«iinjillv  si'K'tltMl  an*a  was  in- 
icased  to  4  acres.  After  the  job  was  done  tne  thinned  parts  hioked 
so  well  that  a  neij»hbor  said:  "Thinning  the  woods  is  eating  your 
^vike  and  having  it,  too." 

Xow  the  short,  bushy-crowned,  crooked,  injured,  slow-growing 
uees  of  j)oor  kinds  are  gone;  the  tall,  well-crowned,  straight,  sound, 
fast -growing  trees  of  the  more  valuable  species  are  left,  and  growth 

lulilions  have  been  ininroved. 

Sj)rags,  which  are  used  to  brake  the  wheels  of  small  coal  cars  when 
they  run  too  fast  t)n  the  down  grades  of  mines,  were  made  from 
most  of  the  timlxT  cut.  Nearly  1(),(){)()  of  these  tapered  pieces,  22 
inches  long  and  2^1  to  3i/^  inches  at  middiameter,  were  manufactured. 
'Fig.  2.)     The  value  of  these  wa.s  $170.70.     Then,  there  were  logs 

•  »rth  $G0:  lumber,  worth  $45:  material  for  crates,  worth  $24:  and 


FKiLUK  2. — Mr.  Folliiier  insiKcUii 


.ifes  iu  the  Jsloruge  .7. 


lui  I  NMM.ii,  w^orth  $24;  altogether  $828.70  worth  of  product-  ..a.  >i  -ted 
and  prepared  for  market  at  a  cost  of  $289.10.  This  left  the  FoU- 
mers  a  net  profit  of  $84.60.  Since  4  acres  w^ere  thinned,  the  net 
profit  amounted  to  $21.15  an  acre.  But  more  than  that,  the  timber 
'  and  left  is  in  better  condition  in  every  way. 

AN  IOWA  FARM  WOOD  LOT  PAYS  ITS  WAY 

"A  woodland  will  easily  pay  for  the  land  it  occupies,"  saj's  S.  A. 
AValker,  of  Boone  County,  Iowa.  '*I  have  lived  on  this  farm  for 
17  years  and  haven't  bought  3  tons  of  coal  altogether.  AVe  have 
had  plenty  of  heat,  too."  Besides  the  fuel  wood  which  Mr.  Walker 
has  used  himself,  he  has  furnished  his  son's  winter  supply  for  the 
last  four  or  five  years,  and  hji<  — ^v..,i  out  w<,t,w.  in  nnn  l.r.  ii<l  fi-t  of 
construction  lumber. 

"When  you  figure  that  this  wfxxi  t;iK<'s  mr  piucc  oi  m  m:i.-i  a  $40 
tnnual  coal  bill,  you  can  easily  see  its  value,"  says  Mr.  Walker. 

There  are  about  2^^  acres  in  Mr.  Walker's  woods.  He  has  taken 
i om  this  tract  the  equivalent  of  22  w^inters'  supply  of  fuel,  which 
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he  estimates  had  a  total  value  of  $1,100.  There  are  still  left  enough 
trees  to  be  taken  out  in  thinnings  to  supply  fuel  wood  for  three  or 
four  winters,  in  addition  to  the  better  trees  being  held  for  further 
growth.  The  remaining  fuel  wood,  w^orth  $150  on  the  basis  Mr. 
Walker  stated,  makes  a  total  fuel  value  of  $1,250  for  the  period  he 
has  owned  the  woods.  No  figures  are  available  for  yields  obtained 
previous  to  this  time. 

But  fuel  wood  is  not  the  only  product  which  has  come  from  the 
farm  woods.  Mr.  Walker  has  sawed  construction  lumber  from  some 
of  the  best  trees  at  various  times.     He  said  : 

The  first  time  we  sawed  something  over  7,000  board  feet  of  lumber.  This 
was  sawed  from  about  20  trees  of  18  to  30  inches  diameter,  at  a  total  cost  of 
$48,  or  about  $7  i>er  thousand.  Another  time  we  sawed  about  3,000  board  feet, 
which  cost  $12  for  the  siiwing.  The  fellow  who  did  the  sawing  wanted  to  buy 
half  the  lumber,  and  when  I  offered  it  to  him  for  $10  he  snapped  it  up  in  a 
hurry.  I  have  realized  since  that  I  didn't  get  out  of  that  lumber  anything 
near  what  it  was  worth. 

Last  spring  we  sawed  another  6.000  feet  from  25  to  30  trees.  This  cost  us 
$10  a  thousand  for  the  sawing,  the  highest  we  have  had  to  pay.  This  lumber 
has  been  good  construction  lumber  and  has  surely  l)een  cheaper  than  buying 
other  lumber. 

The  lumber  which  Mr.  Walker  has  sawed  is  worth  $24  to  $30  per 
thousand  at  least.  The  value  of  the  lumber,  together  with  the  esti- 
mate Mr.  Walker  has  made  of  the  value  of  fuel  Avood  and  of  the 
material  still  in  the  woodland,  give  a  return  of  some  $1,700  or  more 
during  the  17-year  period  that  Mr.  Walker  has  owned  the  woodland. 
Even  if  this  return  alone  is  distributed  over  40  years,  the  probable 
age  of  the  woods,  and  the  costs  of  lumber  sawing  deducted,  there  is 
left  a  return  of  approximately  $15.62  per  acre  per  year. 

These  figures  take  no  account  of  the  value  that  the  farm  Avood- 
land  has  had  as  a  protection  to  the  farm  buildings  and  lots. 

The  remainder  of  the  trees  are  now  nearly  mature,  and  Mr.  Walker 
is  making  plans  to  renew  his  woods  systematically. 

FARM  WOODS   SHOW  SUBSTANTIAL  PROFIT  OVER  A  17-YEAR 

PERIOD 

The  farm  woodland  owned  by  D.  E.  Laucks,  of  Herkimer  County, 
N.  Y.,  is  typical,  as  far  as  composition  goes,  of  thousands  of  acres 
of  farm  woods  in  central  New  York,  consisting  as  it  does  of  a  mixed 
stand  of  beech,  yellow  birch,  and  hard  maple,  with  some  white  ash, 
basswood,  elm,  and  ironwood.  The  noteworthy  thing  about  this 
woods  is  that  it  has  been  given  careful  attention  during  the  last  17 
years  and  that  records  have  been  kept  for  this  period  on  the  material 
removed. 

Thirty-one  years  ago  this  11-acre  block  of  woods  was  cut  over  by  a 
portable-mill  operator  who,  following  the  usual  practice,  cut  every- 
thing that  would  make  a  2  by  4.  A  few  scattered  beech  trees,  too 
limb}^  and  knotty  to  be  worth  felling,  were  left;  otherwise  the  area 
was  cut  clear.  In  1912  Mr.  Laucks  bought  the  11  acres  of  cut-over 
land  for  $9  an  acre,  a  total  investment  of  about  $100. 

In  the  13  years  that  had  elapsed  since  the  original  cutting,  a  vigor- 
ous stand  of  sprout  growth  had  sprimg  up ;  in  fact,  it  was  this  young 
growth  that  was  of  particular  interest  in  the  investment.    As  soon  as 


FAHMKI;  t 

itlo  to  tlu'  wootU  pa.HM'il  inlo  Mr.  1-au*  k^^'s  haihls,  lie  U'^an  taiffiil 
iittiii<rs  in  tlu»  tract  to  iini^)r()vo  jrrowin*;  conditions  and  to  obtain 
iiinuallv  the  fuel  >vooiI  recjuired  for  home  use.      (FifT.  'i.) 

For  tlie  la.st  17  years  Mr.  Laucks  has  taken  out  each  ye;ii this 

1  l-acre  hlock,  12  standard  cords  in  short -len«r(h  fuel  wood,  or  a  little 
more  than  1  cord  per  acre  per  year.  His  annual  cutting  during  this 
17-year  period  has  removed  most  of  the  older  defective  l)et*ch  and  a 
Miantity  of  the  j)oorly  shaped  inferior  second  <rro\vth. 

A  sample  area  in  this  woods  measured  in  ID'JJ)  showed  a  mixed 
hardwood  stand  made  up  lar«rcly  of  line  ash,  basswood,  and  hard 
maple,  runninj;  around  25  standard  cords  to  the  acre.  No  fi<rures  are 
i\ailal)le  on  the  volume  of  the  stand  at  the  time  it  was  i)urchased  17 
\t'ars  a«ro,  but  it  is  fair  to  assume  that  the  volume  at  tiiat  time  was 
pi-obably  about  15  standard  cords  per  acre,  including  the  large  beech 
t  rees. 


FiGiRE  a. — Typic 


vi«'\v  of  a  prolitable  fud-wood  cuttiim  carrit'd  on  Ity  Mi 
aud  a  nutulKT  of  other  New  York  fainuTH 


Laucks 


On  this  basis  Mr.  Laucks's  woodland  has  yielded  in  fuel  wood  more 
than  a  standard  cord  of  wood  per  acre  per  year,  and  at  the  same  time 
his  forest  capital  in  growing  trees  has  been  built  up  from  15  to  25 
cords  per  acre.  It  should  also  l)e  pointed  o*it  that  this  careful  cutting 
has  improved  the  quality  as  well  as  the  quantity  of  his  forest 
'•apital. 

The  financial  aspect  of  Mr.  Laucks's  woods  Avork  is  equally  worthy 
of  note.  On  the  basis  of  actual  work  done  and  the  sale  value  of  fuel 
wood  in  that  community,  the  owner  figures  that  the  woodland  has 
yielded  $70  in  fuel  wood  per  year  for  17  years,  or  a  grand  total  of 
^1.190. 

It  should  be  remembered  that  this  is  a  net  figure;  liberal  wages  for 

iitting,  hauling,  and  buzzing  this  wood  have  already  l)een  deducted. 

If  Mr.  Laucks  had  put  this  $100  in  a  savings  bank  paying  4  per  cent 

'ompound  interest  it  would  have  amounted  t^  »*:m»'  7'»  in  the  17  years. 

71(>96**--31 2 
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His  total  expense  on  account  oif  this  Avoodland  is  thus : 

Original  cost  plus  interest 5^^194.  79 

Annual  taxes  for  17  years  with  interest 161.62 

Total 856.  41 

Fuel  wood  produced,  net  value 1. 190.  0(> 

Costs 356.  41 

Balance  in  favor  of  Mr.  Laucks 883.  59 

This  profit  is  on  what  has  been  cut.  In  addition  Mr.  Laucks  has  a 
woodland  with  a  present  yield  of  25  cords  per  acre.  This  is  figuring- 
on  the  basis  of  fuel  wood  only.  Within  the  next  20  years  some  of  the 
8-inch  white  ash  and  tlie  10-inch  basswood  will  be  ready  to  cut,  and 
will  bring  a  higher  return  than  it  would  if  cut  for  fuel.  ^ 

While  it  is  obvious  that  these  substantial  returns  came  about  partly 
because  the  original  owner  probably  sold  his  "  brush  lot  "  at  a  reason- 
able figure,  the  fact  remains  that  carefully  planned  cutting  will  make 
any  well-stocked  Avoodland  an  income-producing  unit  of  the  farm. 

DAIRY  FARMER  ANSWERS  TIMBER  QUESTION 

Is  second-growth  timber  of  any  use,  and  is  there  any  money  in  it? 
That  is  the  question  asked  by  many  farmers.  R.  C.  Damon,  of  Ashby. 
Mass.,  has  a  satisfactory  answer.  With  about  200  acres  of  land  and 
a  good  tract  of  it  in  thick  second  growth  of  medium  size  this  question 
gave  Mr.  Damon  considerable  concern  until  he  got  in  touch  wath  the 
extension  workers  of  the  Massachusetts  Agricultural  College. 

During  the  fall  of  1927,  the  extension  forester  from  the  college 
selected  the  trees  on  a  quarter  of  an  acre  of  Mr.  Damon's  woods  for 
a  thinning  demonstration.  Only  about  half  the  trees  were  marked 
for  cutting,  yet  they  yielded  Sy^  cords.  Figure  4  shows  the  improved 
condition  of  Mr.  Damon's  woods. 

Cutting,  sawing,  splitting,  and  delivering  these  81^4  cords  cost 
$68.87.  They  were  delivered  to  the  customers  for  $12.50  a  cord, 
bringing  in  a  return  of  $103.12 — a  net  profit  of  $34.25,  or  $4.15  per 
cord. 

Mr.  Damon  believes  that  with  careful  thinning  and  protection  his 
woodlands  will  produce  yearly  a  cord  of  wood  on  every  acre  and  will 
help  to  increase  his  yearly  income.  In  commenting  on  better  care 
of  woodlands,  Mr.  Damon  said : 

I'm  satisfied  that  the  growth  of  my  woods  has  j?reatly  improved  by  thinning 
and  that  it  has  paid  me  to  do  it. 

CHANGES    CUTTING   TACTICS— FINDS    WOODS    FARMING   PAYS 

J.  D.  Upton,  a  farmer  of  Warren  County,  Pa.,  has  found  a  solution 
for  profitable  winter  employment  right  on  his  farm.  He  is  farming 
his  woods. 

Mr.  Upton  has  made  a  total  of  $2,500  in  the  last  five  years  from 
woods  which  cost  him  $300  twenty-five  years  ago.  At  the  time  he 
bought  it,  the  lumbermen  had  just  got  through  cutting  everything  of 
value  from  it,  and  considered  themselves  lucky  to  get  rid  of  it  at  any 
price.  For  the  last  five  winters  Mr.  Upton  has  made  a  habit  of  taking 
his  "  daily  dozen  "  out  in  the  timber  with  a  saw  and  ax  in  his  hands. 
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11  area  lliat  would  have  bciMi  called  hnish  n  lew  years  i\*in. 

Mr.  rpton  is  not  s(rii)i)in«r  his  woods  in  order  to  ^et  this  return. 

lie  is  j)uttiii<j:  it  in  shape  for  future  production  of  income.     Instead 

1   takin*^  the  tall,  straight,  thrifty  trees  of  small  diameters,  he  is 

i\in«i:  them  for  future  use  when  tliev  will  be  larj^er  and  of  greater 

rnmercial  value.    The  crooked,  weak,  and  poorly  formed  trees  get 

I  lie  ax,  in  order  that  the  better  ones  may  have  the  ])roper  space  for 

growin«r.     Several  of  the  poorer  trees  are  shown  in  Figure  5.    From 

this  inferior  i)art  *^(  ilc    woods  he  is  salvaging  the  wood  suitable  for 

market  demands. 

There  are  22^)  acres  in  this  farm.  50  in  cleared  and  cultivated 
round  and  175  acres  in  wcmxIs.  His  woodland  comprises  an  area 
ell  above  the  average  for  the  State  of  Pennsylvania,  but  it  is  grow- 


FiGUBB  4. — Thinning  greatly  improved  Mr.  Damon's  woods  and  yielded  a  prtjtit 


ing  on  land  too  steep  and  poor  to  have  a  potential  value  for  agricul- 
tural crops.  He  is  making  more  on  his  50  acres  of  bottom  land,  by 
farming  it  intensively,  than  he  would  on  the  entire  225,  were  it 
cleared.  Instead  of  extending  his  cleared  area  he  is  tending  toward 
the  contraction  of  it,  by  planting  the  marginal  agricultural  land  to 
forest  trees.     Said  Air.  Upton  : 

I  ooul<lii't  stand  the  pressure  of  the  hljih  timl>or  prices  following  the  war,  so 
i  l)effan  cutting  in  my  own  wood.s.  For  awhile  the  old  hahit  of  cutting  held 
me,  and  I  took  tlie  host  and  straightest  trees  and  passed  up  the  poorer  ones. 
Sitting  on  a  stump  one  day,  I  began  counting  rings  of  growth.  I  knew  a  tn^ 
left  its  mark  each  year  by  a  ring  on  the  stunu>.  I  found  out  that  I  was  cutting 
just  those  trees  that  were  producing  tlic  greatest  lay«*r  of  w(K)d.  I  had  l)e«'n 
felling  wliite  ash.  basswo(»d.  black  cherry,  hard  maple,  red  oak,  and  hemlock,  and 
pas.sing  up  the  l)eii'h.  j-ellow  birch,  and  other  trees  which  grew  much  slower. 
Right  then  and  then*  I  changcMl  my  tactics,  for  I  wanted  to  keep  my  woods  in 
gO(Hl  shai)e  for  future  returns.  I  am  now  cutting  beech  and  bircli  and  the 
crooked,  forked,  nml  (Iffci'tiv*-  ti»M-<  ,,f  ..thci-  <!.«'<if>< 
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farmers'    bulletin    16  80 


Mr.  Upton  does  not  claim  all  the  credit  for  his  present  way  of 
cutting.  Having  procured  several  bulletins  on  forestry,  he  dug  out 
a  working  knowledge  of  timber  management.  He  also  got  in  touch 
with  all  the  educational  agencies  in  forestry  that  he  could  and  got 
one  or  two  men  to  give  him  pointers,  on  the  ground.  "  Most  all  the 
$2,500  worth  of  timber  that  I  have  cut  so  far  came  from  the  weed 
trees  of  my  woods,"  Mr.  Upton  says.  He  has  still  about  50  acres 
to  go  over.  His  plans  are  to  remove  the  timber,  not  all  in  one  year, 
but  in  the  form  of  yearly  cuts.  For  one  w^inter's  job  he  planned  to 
cut  25,000  board  feet,  plus  the  cordwood  which  will  result  from  the 
tops.  After  he  has  improved  the  remainder  of  his  Avoods,  he  will  go 
back  and  cut  the  trees  of  all  species  as  they  become  ripe.  He  will 
have  to  increase  his  yearly  cut  to  at  least  50,000  board  feet,  in  order 
to  keep  up  with  the  added  growth  which  will  result  from  his  present 
system  of  cutting. 


Figure  5. 


-The  natural  cxjiiditiou  of  the  Upton  timberland  before  any  improvement 
cutting  was  done 


Two  years  ago  Mr.  Upton  bought  a  sawmill  so  that  he  could  bet- 
ter manufacture  the  timber  he  was  cutting  and  also  custom-saw 
timber  for  his  neighbors.  His  time  is  now  almost  all  taken  up 
between  the  close  of  crop  season  in  October  and  the  beginning  of 
field  work  in  spring.  He  keeps  his  hired  man  and  teams  busy  all 
3^ear  round.  The  mill  eventually  will  have  to  run  yearlong  in  order 
to  work  up  the  growth  of  timber  from  his  OAvn  and  his  neighbor's 
woodlands. 

"  In  the  summer  I  am  busy  raising  wheat,  hay,  potatoes,  and  bees ; 
in  winter  I  am  busy  raising  wood,"  he  says.  "  Work  in  the  woods  in 
cold  weather  is  not  only  profitable  to  me,  but  it  is  the  most  enjoyable 
work  of  the  year." 

He  sells  his  wood  in  the  form  of  lumber,  railroad  ties,  mine  props, 
grape  stakes,  and  chemical  and  fuel  wood.  There  is  very  little  waste 
material  left  in  the  woods.    In  fact,  if  you  Avalked  through  his  woods 
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ioso  for  vwn  stumps — he  cuts  tlioin  so  l<»w.     (Fi^.  0) 

Afr.  I'i>toii  roncludi's  from  his  t»x|HMiciu-e  tliat  it  is  not  a  clifTirnlt 

matter  for  a  fanner  to  make  his  woods  *Mno^(Mi  up  "  nn<l  take  a  i»laf«' 

I  tho  yearly  farm  income.    He  says: 

Farm  yonr  woods  iis  you  do  a  crop  of  coin.      i;iUe  <>\n   the  \\vr,i  ti»r>  inid 
.»  unhcjillhy  and  crippled  oiu's,  sell  (hem  to  the  wood  market,  and  uive  tlie 


He  slron^iy  recunimeiKl-  lu  inn  iiei"ilibor>  llic  practici' 
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FARMER  DEVELOPS  PAYING  TIMBER  PLAN 

W.  IT.  Thomas,  a  fanner  livin<r  near  Koek,  Mass.,  has  always  lived 

II  the  lieKls  and  forests  an<l,  aeeordinj^  to  his  own  statement,  has 

worked  in  timber  ever  since  he  was  able  to  walk.    Early  in  life  Mr. 

Thomas  took  counsel  with  three  men  wlio  had  i)rosj)ered  in  handling 


FioUBB  6. — All  the  crooked,  distusiil.  and  jioui   limLur  mc^^  have  been  taken  out       A 
flue  group  vf  trees  is  left  for  the  next  harvest 

farms  and  timber,  and  from  these  men  he  fjot  his  first  su«:gestions 
about  the  value  of  timber.  This  counsel  gripped  his  thinking  and 
later  stirred  him  into  action.  After  several  years  of  observation  and 
experience  he  worked  out  some  ideas  of  his  own  regarding  manage- 
ment of  i)ine  timberlands  for  ])roducing  a  cash  income  at  frequent 
intervals.  (Fig.  7«)  He  has  been  cutting  and  growing  pine  timber 
"U  his  200  acres  of  woodland  for  a  number  of  years. 

In  one  year  recently,  Mr.  Thomas  cut  more  than  100  cords  of  logs 
and  marketed  them  at  a  near-by  box  factory,  where  he  received  $12.50 
per  cord.  Mr.  Thomas,  who  is  now  75  years  old,  was  unable  to  do 
any  of  the  actual  work  hims<df  but  had  his  cutters  take  him  to  the 
woods,  where  he  directed  their  operations.  He  has  kept  an  account 
of  all  his  expenditures  and  receipts  and  says  that  it  cost  him  $5  a 
cord    for  cuftiiiL''  and    dclixcrliiL'".   wind)    left    liiin    a    i-ctnrn   of  ^7.50 
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FiGUKE  7. — Timbor  on  the  Tlioiiias  farm  being  worked  according  to  a  definite  plan  of 
taking  out  groups  of  rii»e  trees.     Tlie  trees  left  will  reseed  the  openings 


Figure  8. — New  cutting  In  the  Thomas  woods.    Most  of  the  trees  in  the  background 
will  be  left  to  grow.     Note  the  low  stumps  in  the  foreground 


"T  coimL  111'  l)oiu'\i's  tlial  ;i  lar^i*  area  ol  taiiii  woodland  provuli's 
'  splendid  opportunity  for  i\  f;iriiH»r  to  iT»<*r<'MM'  Ins  ymrly  iii<*onio. 
1  lo  said : 

If  il    fjirinrr    ii;i^    i""   ;i<n-v  oi    w js.    m-  i;m    iiiMkf    ii    i>:iy    ny   (miiiu^;   m    Mri|i 

It  every  year.     (FIj;.  8.)     Kvery  intiii  that  has  a  fann  slinuhl  havr  at  leaMt 

..    10-a<To  woodhiml   in  order  to  siip|)ly  himsrlf  with   wintrr   wood.     A  fflriiuT 

cnii  not   hoe  aiui  di^  ]Mttatoi>s  when  the  snow  is  on,  hnt  he  must  ke<>p  warm, 

and  with  a  10-arn»  wo(h1s,  if  lie  does  some  cutting  evrry  year,  he  can  have  a 

ri)etunl  supply  of  fuel. 

1  HE  FARM  WOODS  PROVIDE  TIMBER  FOR  A  BARN 

Lale  in  the  fall  of  lOlG  the  harii  on  the  farm  of  J.  C.  Bruhaker, 
i  Lanca.ster  County.  Pa.,  caii'^ht  lire.  The  lire  caiis(»d  a  heavy  loss 
•  the  fanner  and  his  family,  so  heavy  that  they  took  considerable 
ine  to  decide  what  to  do. 

While  still  undecided,  Mr.  Brubaker  was  visited  by  a  local  sawmill 
man  who  asked  him  for  a  contraet  for  sawin<i;  the  timber  for  a  new 
barn.  Mr.  J^rubaker  was  not  aware  that  he  had  anv  suitable  timber 
until  the  millman  pointed  out  the  tract  which  was  in  sight  from  the 
house. 

It  seemed  too  *rood  to  be  true  that  the  nuiterijd  for  a  ])arn  had 
been  <rrowing  ri<rht  before  his  eyes  and  almost  within  arm's  reach. 
A  trip  throu»rh  the  woods  with  the  millman  convinced  Brubaker  that 
the  millman  was  right,  as  he  pointed  out  the  trees  which  would  make 
the  long  heavy  girders  needed,  the  shorter  ones  to  make  the  uprights, 
and  still  others  which  would  furnish  the  rafters  and  other  small- 
dimension  pieces. 

An  agreement  was  drawn  up  by  which  the  sawmill  man  was  to 

•  I  up  his  sawmill,  saw  out  the  nwded  bill  of  material,  and  haul 
it  all  to  a  point  where  the  new  barn  was  to  be  built.  Everything 
Avhich  went  into  the  barn  except  the  siding  and  the  roof  covering 
was  on  the  bill.  Later  all  the  timbers  and  the  2-inch  stock  necessary 
for  a  large  tobacco  shed,  and  the  rafters  needed  for  still  another  shed, 
were  cut.  Even  many  of  the  cross  sticks  essential  in  hanging  tobacco 
'">  dry  were  made. 

The  woodland  was  just  an  average  one.  It  had  been  cut  over — not 
too  closely — in  1890-97,  20  years  before.  From  time  to  time  <luring 
the  20  years  some  chestnut  trees  had  been  cut  for  fence  posts  and 
rails,  but  the  amoimt  taken  out  at  any  one  time  had  been  small.  The 
trees,  in  the  Brubaker  woods  were  typical  of  those  found  throughout 
the  southeastern  part  of  Pennsylvania — tulip  poplar,  oaks,  chestnut, 
hickories,  .soft  maple,  and  scattered  trees  of  other  species.  Even  with 
some  cutting  the  woods  had  been  accumulating  timber  slowly  year  by 

•  ar. 

When  the  sawmill  man  was  through  cutting  out  the  bill  of  mate- 
rial, he  found  he  had  cut  00,000  board  feet  ot  lumber.  There  are  8 
acres  of  land  in  the  tract,  .so  that  it  furnished  an  average  of  over 
7,000  board  feet  of  Imnber  per  acre.  As  there  had  been  some  cutting 
done  earlier,  the  00.000  board  feet  did  not  represent  all  which  the 
land  brought  forth  in  the  20-year  jKjriod.  And  there  were  a  lot  of 
tops  and  some  crooked  trees,  which  were  good  only  for  fuel  wood. 
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Many  persons  have  asked  Mr.  Brubaker  how  much  money  he  saved 
b}^  cutting  his  own  timber.  He  said  he  had  never  attempted  to  fig- 
ure it  very  closely,  but  he  paid  $15  per  thousand  board  feet  to  have 
the  material  put  down  at  the  barn  site  ready  for  use,  and  it  is  a 
little  doubtful  whether  he  could  have  bought  what  was  needed  at  an 
average  of  less  than  $45  per  thousand,  on  board  tlie  car  at  the  near-by 
freight  station.     In  addition  he  would  have  had  to  haul  it  to  the 

farm.  He  feels  safe,  any- 
wa}^  in  calculating  a  sav- 
ing'of  $2,000  on  all  the 
buildings  put  up.  This 
means  then  that  Mr.  Bru- 
baker would  have  had  to 
lay  out  just  so  much  more 
money  if  he  had  not  owned 
tlie  timber.  Stated  another 
way,  he  has  "sold"  the 
timber  in  his  woodland  to 
himself  for  the  sum  of 
$2,000.  In  addition,  the 
value  of  the  wood  used 
on  the  farm,  or  sold  in 
the  eight  winters  since  the 
cutting  was  done,  has 
amounted  to  approximate- 
ly $800. 

When  Mr.  Brubaker  w^as 
asked  what  he  intended  to 
do  with  the  woodland  now 
that  its  old  timber  had 
been  cut  oif,  he  replied: 

There's  one  thing  sure,  I 
won't  clear  it  for  farmini^r. 
We've  lots  of  good  land  on  the 
rest  of  the  farm.  Some  land  is 
good  for  farm  crops;  some  is 
good  for  timber.  That  piece  of 
land  grew  a  good  crop  while 
we  weren't  watching  it.  The 
ground  is  well  covered  now 
with  young  trees  which  have 
started  to  grow  themselves. 
I'm  going  to  let  them  stand  and 
watch  them  grow.     (Fig.  9.) 

There  were  a  few  spots 
where  young  trees  of  good 
species  failed  to  get  started 
naturally.  Some  of  these 
have  been  planted  with  young  white  pines  and  larch.  There  w^ere 
other  spots  where  the  sawmill  man  left  trees  which  could  not  be 
used  in  any  way  for  the  barn.  These  have  already  been  cut  for 
wood.  Mr.  Brubaker  will  do  more  than  watch  his  young  trees  grow. 
Properly  managed,  this  small  woodland  w411  produce  enough  timber 
in  the  next  50  years  to  build  two  big  barns  like  the  one  already 
built. 


Figure  9. — Mr.  Brubaker  and  one  of  his  tulip 
poplar  trees.  This  tree  grew  very  rapidly  after 
being  freed  by  the  cutting  of  older  trees  around  it 


FAUMIiUS  IN    -NDKlllLK.N   MATl.S  QROW  TIMIU  1,", 

FARM  WOODS  YIELD  THIRD  CROP  Ok   eu.N^UUcilUN    li.MiUU 

For  the  third  time  a  pMul  lot  of  construction  hunbor  has  been 
sawed  from  the  native  timber  ^rowin^  on  the  White  farm  near 
Belle  Plaine  in  Tama  County,  Iowa.  The  farm  is  now  beinjr  run 
by  G.  A.  Wliitc,  who  states  that  tlie  sawing  out  of  this  native 
material  "sure  keeps  tlie  co^t  down.'' 

The  last  sawing  yiehhul  some  14,000  feet  of  construction  lumber 
besides  the  cord  wood  cut  from  the  toj)s.  The  sawing  was  done  at  a 
charge  of  $10  per  thousand  board  feet  for  the  sawing  itsidf.  Getting 
out  the  logs  for  the  saw,  according  to  Mr.  White,  cost  about  $6  per 
thousand.  The  i^labs  and  edgings  from  the  saw  were  used  for  fuel 
to  run  the  engine.  Tlie  sawyer  furnished  the  crew  necessary  to  run 
the  saw,  and  the  owner  took  care  of  getting  the  logs  out  of  the 
woods.  The  logs  were  cut  and  hauled  out  at  odd  times  during  the 
winter  and  altogether  took  about  a  month's  time  for  two  or  three 
men. 

FARMER  TELLS  STORY  OF  HIS  WOODS 

Fifteen  years  ago  Alexander  Bruce,  of  Berlin,  Conn.,  purchased 

farm  of  100  acres,  about  25  acres  of  which  was  in  woodland  c(m- 
lining  a  heavy  stand  of  mixed  hardw(K)ds.  The  woodland  had 
tree.s  of  all  sizes,  all  shapes,  dead  and  alive;  some  trees  were  down 
and  others  broken  and  leaning.  There  was  an  undergrowth  of 
saplings,  and  over  the  entire  tract  a  scattering  of  heavy  oak  and 
chestnut  up  to  3  feet  in  diameter.  This  large  timber  should  have 
been  cut,  but  it  was  impossible  to  do  so  without  destroving  nuich 
young  OTowth  in  felling  such  large  trees.  The  large  timber  con- 
sequent!}^ was  left  standing,  and  the  crooked,  deformed,  and  dead 
trees  were  cut  out. 

All  the  fuel  wood  necessary  to  heat  Mr.  Bruce's  large  house  was 
supplied  by  the  dead  wood  and  small  stunted  trees  during  the  first 
four  years.  Then  11  years  ago  115  of  the  large  red  oaks  were  sold 
for  piles,  and  the  chestnut  was  sold  for  tele})h()ne  ])olcs.  This  tim- 
ber was  sold  on  the  stump  with  restrictions  as  to  felling  the  trees. 
Some  young  growth  was  destroyed  but  not  a  large  quantity 

After  the  large  timber  was  taken  out,  it  took  tw^o  years  to  ,  .i  .lii 
up  the  waste  wood.  Some  of  this  was  used  in  the  home  heaters,  and 
the  remainder  was  made  into  stove,  furnace,  and  fireplace  wood  and 
delivered  to  the  city  6  miles  awav. 

During  the  last  six  vears,  Mr.  liruce  has  sold  two  hundred  30-foot 
])iles,  cutting  them  wliere  the  stand  was  thickest.  All  fence  posts, 
repair  lumber,  and  wood  for  other  farm  needs  have  been  taken  from 
his  woods  during  the  last  15  years.    Mr.  Bruce  said : 

It  may  i^em  a  long  job,  but  it  pays.  This  wootllnnd  has  helpod  to  keep  me 
on  the  old  farm.  The  material  sold  from  my  woods  niid  the  money  save<l  in 
coal  bills  has  amountcnl  to  a  gross  sum  of  $7,000,  not  charging  for  labor  by 
team  or  man.  I  can  simply  say  that  the  time  we  spent  on  this  woodbind  would 
have  been  time  lost  without  it.  as  winter  time  is  chore  time.  True,  it  is  hard 
work,  and  if  wages  were  charged  for  boss  men  and  teams,  the  margin  would 
be  small.  But  I  have  another  satisfaction  in  that  I  still  have  the  woods  cov- 
ere<l  with  a  stand  of  timber.  Rememl)er.  I  had  the  growth  of  the  entire  25 
acres  chasing  me  for  15  years,  and  saplings  15  years  ago,  not  larger  than  an 
ax  handle,  are  quite  promising  trees  now. 
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There  are  onlj^  three  thinjys  required  by  Miiy  man  to  ju'eserve  his  wood  and 
timber  for  his  own  use  and  for  the  next  generation  and  they  are  simply  common 
sense,  a  sharp  ax,  and  a  thought  for  the  future. 

FARMING  THE  WOOD 

John  Fensel,  an  Indianan  whose  grandfather  was  a  European 
forester,  says  that  as  a  matter  of  ordinary  horse  sense  he  has  treated 
his  woodland  as  a  productive  part  of  his  farm,  and  protected  it  from 
grazing  and  browsing  animals. 

He  started  with  40 
acres,  mainly  brush 
and  willows,  in  1881. 
There  was  1  acre  of 
this  land  in  trees  of 
good  quality.  He  saved 
the  acre  stand,  and 
bought,  nine  years  lat- 
er, 23  acres  of  cut-over 
land,  in  which  some 
seed  trees  remained. 

Since  then  he  has 
"  farmed  the  woods  by 
common  -  sense  meth- 
ods." From  his  own 
timber  he  has  built  two 
barns,  a  corncrib,  a  cow 
stable,  a  woodhouse,  a 
chicken  house,  a  ga- 
rage, and  a  summer 
kitchen.  He  sells  40 
cords  of  stovewood  each 
year  for  $120.  He  cuts 
$40  worth  of  fence  posts 
each  year.  In  1914  he 
sold  l0,000  feet  of  elm 
for  $300.  In  1918  he 
sold  15  cords  of  ash  for 
$400.  He  sold  $150 
worth   of    timber    last 


'^^il, 


71 


year,   and  was  offered 


Figure  10. — Mr.  iiij:i:im"s  lunn  wootis.  A  simple  cut- 
ting plan  has  been  followed  which  has  made  the  woods 
profitable  over  a  long  period  of  years 

$3,000  for  the  standing 
timber  on  the  23  acres  for  which  he  paid  $650,  in  1900,  when  it  w^as 
considered  waste  land.    Mr.  Fensel  has  said : 

Farming  a  bit  of  woods  is  profitable.  Using  it  for  pasture  is  waste  of  land. 
There  is  little  pasture  in  the  woods,  and  soon  there  will  be  little  woods  in  the 
pasture,  for  young  trees  of  almost  every  kind  are  eaten  by  cattle. 

TIMBER  PAYS  FARMER  OVER  LONG  PERIOD 


Glenn  Ingram,  a  farmer  living  near  Hastings,  Mich.,  reports  very 
satisfactory  returns  from  10  acres  of  woodland.  During  a  period 
of  18  years,  from  1910  to  1928,  Mr.  Ingram  cut  53,000  feet  of  timber, 
part  of  which  was  sold  and  part  used  on  the  farm  for  building  pur- 
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poses.     Tho  complete  record  of  returns,  use- 
yoM-  of  cutting  is  as  follows: 

]«)10 — cut  14.000  fcH»t;  built  a  farm  hoiiMv 
I'll' — t'ut  l.'i.OOO  f«»i»t ;  KoUl,  and  cash  pul,  hum  jiiiim..\.  in.iiiH. 
,  v^^nt  7.(MM)  fi'rt  :  us<h1  for  slu'd,  luMihouso,  niul  floorln;;. 
ii*ii7— out.  IT.lMK)  ft'H;  built  a  barn. 
1S)28 — cut  1I,(KK)  foi't ;  used  for  reiialrs. 

Tn  julditioii  to  tlieso  ivturus,  the  woods  have  jirodiiccMl  an  avrra«z<' 
.  r  100  nralloiis  of  inai)le  sirup  a  year,  hesides  furnishinjr  feiiee  posts, 
whippletrees,  and  other  products  as  ncvded  on  tlie  farm. 

Mr.  Ingram  has  followed  a  simple  cuttinj;  plan,  takinjr  out  the 
lar*rer  ri|)o  trees  and  leaving;  the  younfrer  ones  to  *rrow  another  crop 
♦  »f  timher.      (FijT-  1^^.)     vSjM>cial  care  was  tak«'n  in  cuttin<r  operations 


I  '••-   NVw  Hampshire  farm  w«»uiilHml,   tlii 
good  growth 

to  protect  all  younfj  promisin<r  poles  and  saplin<x  trees.  This  sys- 
tem kept  the  woods  in  good  timber-producing  condition.  The  woods 
were  pastured  at  first,  but  after  studying  the  problem,  the  owner 
decided  that  his  stock  damaged  the  timl)er,  so  he  has  fenced  it  off. 
"This  10-acre  woodland  is  just  as  valuable  as  any  other  field  on 
the  farm,"  JNIr.  Ingram  says.  A  recent  offer  of  $^.500  for  the  10 
acres  was  no  inducement  to  Mr.  Ingram  to  sell.  lie  has  decided  that 
liis  woodland  holds  a  very  necessary  place  in  his  farm-management 
pi-oirrani. 

FARMER  HANDLES  TIMBER  AS  A  CROP 

^y.  D.  Pinkham,  a  dairy  farmer  of  Coos  County,  N.  II.,  handles 
his  growing  tinil)er  as  a  crop.  In  1901  he  bought  a  30-acre  tract  of 
woods  for  $50.  Since  that  time  he  has  been  cutting  spruce,  balsam 
fir,  hemlock,  and  birH^  ^'-'"i^  ^'t   ;•!... M^t  v.-u-lv,      (Vur  11  ^     Tn  tlic. 
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winter  of  1929,  2,668  board  feet  of  spruce,  fir,  and  hemlock,  and  300 
cedar  posts  were  cut  from  the  tract.  The  logs  were  sawed  into 
boards  at  the  local  mill  at  a  cost  of  $6  per  thousand  feet.  One 
thousand  three  hundred  board  feet  were  sold,  and  the  remaining 
boards  were  to  be  used  in  the  repair  of  buildings.  Mr.  Pinkham  paid 
$49  to  get  the  logs  cut  and  sawed  at  the  mill  and  the  posts  made. 
He  received  $42  for  the  lumber  sold  to  neighboring  farmers.  The 
posts  were  sold  for  about  $60,  and  the  lumber  for  his  own  use  was 
worth  $45.  The  gross  income  from  the  woodland  for  that  winter 
was  $147,  and  the  total  expenditures  on  the  woods  work  was  $79. 
This  left  a  net  income  of  $68.  The  woodland  earned  the  farmer  for 
the  winter  of  1929  a  little  over  $2  per  acre. 

In  addition  to  lumber  and  posts,  Mr.  Pinkham  gets  out  other 
products  such  as  fuel  wood,  shingles,  and  timber  for  use  on  the 
farm.  He  said  he  had  saved  considerable  money  in  lumber  for  farm 
building. 

MORE  DOLLARS  THAN  EXPECTED 

L.  J.  Baxter,  of  Ida  County,  Iowa,  stated : 

We  thinned  the  woods  in  accordance  with  the  suggestions  made  during  a 
woodland-management  demonstration.  The  trees  marlved  for  taking  out  during 
the  demonstration  were  cut  by  a  neighbor  who  did  the  work  on  a  share  basis, 
getting  half  the  firewood.  AVe  got  the  other  half  of  the  firewood,  the  posts, 
and  what  saw  logs  there  were.  When  we  sawed  we  furnished  the  saw  outfit 
and  one  extra  man,  and  the  neighbor  furnished  four  men. 

Our  share  from  the  thinning  was  about  75  loads  of  wood  (wagon  boxes 
30  by  3  by  3),  five  hundred  and  fifty  7-inch  posts,  one  hundred  8-inch  posts,  and 
about  500  feet  of  fine  lumber,  mostly  ash.  The  sawing  of  the  lumber  cost  about 
$10  and  was  done  by  a  man  who  was  operating  a  portable  sawmill  near  our 
place. 

Now  I  am  figuring  on  treating  the  posts.  I  looked  over  the  treating  propo- 
sition while  at  Ames  for  the  short  course  and  concluded  that  it  was  not  half  as 
hard  a  job  as  it  sounded  to  hear  tell  about  it.  The  way  it  looks  now  I  have 
bought  my  last  post.  I  have  a  good  supply  of  posts  on  hand  from  the  thinning 
and  more  good  ones  coming  on  in  the  woodland. 

With  the  saw  outfit  that  I  have  rigged  up  for  ripping  lumber  and  posts,  the 
material  I  will  get  out  of  the  woods  is  going  to  mean  more  dollars  than  I  had 
ever  expected. 

CASH  INCOME  OF  $5.83  AN  ACRE  YEARLY 

Few  owners  of  farm  woods  have  any  idea  how  much  return  they 
may  reasonably  expect  from  woodlands  protected  from  grazing  live- 
stock and  from  which  only  the  "  ripe  "  trees  are  harvested  at  regular 
intervals.  Charles  Follin,  a  farmer  and  woodland  owner  of  Bell- 
ville,  Ohio,  knows  what  woods  will  pay,  as  he  has  protected  his  and 
kept  a  record  of  the  income.  Mr.  Follin's  woodland  tract  of  25 
acres  in  Richland  County  has  paid  him,  during  the  last  24  years,  a 
yearly  cash  income  of  $5.83  per  acre.  From  this  must  be  deducted 
interest  and  taxes. 

In  1903,  the  bulk  of  the  large  timber  on  the  tract  was  sold  from 
the  land  for  $3,000.  (Fig.  12.)  But  there  was  left  a  large  quantity 
of  thrifty-growing  tulip  poplar,  white  ash,  Avhite  and  red  oak,  sugar 
maple,  basswood,  and  chestnut.  Since  1903  four  crops  of  logs  have 
been  sold.  Once  in  about  every  six  years  the  owner  has  gone 
through  the  woods,  selecting  a  ripe  tree  here  and  there  for  cutting. 


FARMERS  IN  NORTHERN  STATES  GROW  TIMBER  AS  MONEY  CRor        1  0 

He  has  received  in  the  24  years  $:i,5^)0  for  the  timber  sold.     Mr. 
Folliii  believes  firmly  that  every  farm  woodland  that  is  now  grazed 

iM  Ih'  converted  into  a  paying  w(K)d  lot  if  fenced  off  and  given  pro- 

ction  from  livestock  and  cut  wisely. 

HOME-GROWN  LUMBER  AND  FUEL  PAY  INTEREST  ON  INVESTMENT 

It  is  a  comfortable  feeling  when  the  fall  plowing  is  done  to  know 
ou  can  go  out  in  the  farm  wochIs  and  get  15  to  20  cords  of  fuel, 
•ar  after  year,  without  having  to  nay  out  any  cash  for  it.  Then 
lere  is  the  harvest  of  bigger  stuff  lor  hnnber.  That  is  like  a  tidy 
iin  in  the  savings  bank;  it  helps  over  the  hard  times. 

This  is  what  R.  Lee  Eihnonds  believes.  His  Clover  Hill  fruit 
inn  lies  above  Seneca  Lake  in  the  Finger  Lakes  region  of  central 


FlGLuL  li:.  Tbe  uwuLT  has  luk'ii  uul  the  rii'-j  irtj.'s  uinl  1.  it  tlif  vouiig  tliritty  tre«'H 
for  another  crop.  The«e  woods  have  beeu  fenced  off  and  given  protection  from 
livestock 

Xew  York.  Only  16  of  the  108  acres  of  the  farm  are  in  woods. 
Even  this  might  have  been  cleared,  but  a  small  stream  traversing  the 
area  made  it  unfit  for  tillage.  The  trees  growing  in  the  tract  are 
those  common  to  that  section  of  the  State — basswood,  sugar  maple, 
elm,  beech,  white  oak,  and  yellow  poplar.  Mr.  Edmonds's  records 
cover  the  period  from  1893  to  192G. 

In  1898,  when  the  first  real  timber  cut  was  made,  the  stand  was 
'  -timated  to  contain  approximately  15.(K)0  board  feet  to  the  acre. 
Mr.  Edmonds  went  over  the  area  carefully  and  marked  the  trees  he 
l)elieved  should  come  out.  A  local  lumberman  did  the  cutting,  pay- 
iig^him  $700  for  70,000  feet  of  basswood  and  elm. 
The  next  cut  was  4,000  feet  of  miscellaneous  material,  in  1900,  at 
$13  per  thousand  board  feet.  In  1910,  3,000  feet  of  poplar  brought 
$18  a  thousand;  and  in  1913,  just  20  years  after  the  first  cut,  36,000 
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feet  of  maple  and  beech  (fig.  13)  brought  $720  at  $20  per  thousand. 
Because  of  the  rising  stumpage  prices,  he  received  just  as  much  for 
one-half  the  amount  of  material  he  had  sold  20  years  earlier. 

In  addition  to  these  returns  Mr.  Edmonds  has  supplied  fuel  wood 
for  two  families  all  these  years,  and  has  sold  70  cords  at  an  average 
stumpage  price  of  $2  per  cord. 

Other  woodlands  may  have  shown  equal  yields  in  the  past,  but  the 
significant  thing  about  this  woodland  is  the  fact  that  there  are  still 
to-day  enough  veteran  trees  left  to  make  the  stand  average  close  to 
10,000  board  feet  to  the  acre ;  and,  better  still,  there  is  a  sturdy  race 
of  youngsters,  some  of  them  now  6  to  8  inches  through,  coming  on  to 
fill  up  the  gaps. 


FiGUKE  13. 


-High-grade  beech  logs  ready  for  the  basket  factory  ;  cut  from  the  K.  Lee 
Edmonds  woodlands 


If  Mr.  Edmonds  had  permitted  stock  to  run  at  large  through  the 
w^oodland,  as  is  too  commonly  the  practice  in  this  section  he  would 
have  nothing  left  but  the  old  veterans,  struggling  along  under  ab- 
normal growing  conditions  and  endangered  by  the  trampling  of 
stock.  And  with  their  early  decay,  his  son,  in  taking  over  the  farm, 
would  have  had  to  look  elsewhere  for  wood  and  lumber. 

Summarizing  the  figures  from  the  above  account,  we  have : 

113,000  feet  lumber $1,526 

70  standard  cords  of  fuel  wood  sold 140 

Fuel  wood  for  2  families  for  33  years  at  $20  per  year  (a 

very  conservative  figure) 660 

Total 2,  326 

For  33  years  the  average  annual  gross  return  from  the  woodland 
has  been  $70.50.  The  return  on  a  per  acre  basis  has  been  $4.40  per 
year.  The  only  annual  cash  charge  to  set  against  this  return  is  taxes, 
wdiich  amount  to  57  cents  per  acre,  leaving  a  clear  average  annual 
profit  to  Mr.  Edmonds  of  $3.83  per  acre. 


!  AltMEIlS  IN  NORTHEUN  STATES  GHOW  TIMBER  AS  MONEY  Cl!<  Jl 

Tlu»  \v(Mul  lot  of  this  fann  is  ussossihI  at  $2r>  jkt  aero.  It  is  hold 
•y  the  owner  at  approximately  double  that  value.  Therefore  the 
luiiual  return  of  $3.83  per  acre  represents  7.6  per  cent  interest  on  the 

issuined  vain 
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iwcivo  years  a«ro  II.   H.   Hutterbaujrh,  of  Carroll   County,  111., 

urrhased  30  acres  of  virgin  timber  tliat  had  never  been  pastured  or 

urned.     Accordin<r  to  his  reconls,  he  has  cut  an  average  of  8,(K)t3 

board  feet  of  saw  timber,  4(K)  split  posts,  and  IT)  cords  of  wood  each 

year  since   |)urchasin«r   the   30   acres.     The   timlxu'   was   sawed   into 

i<)U<rh    lumber,    framing;   nuiterial,   and    stock    for   wa<r<>n    ton«xues, 

caches,  and  other  specnd  uses.     Some  of  the  lumber  has  bi'en  usecl 

or  the  frames  of  new  buildinp?  and  general  construction  purposes 

II  the  farm.     A  larjrc  part  of  the  clear,  strai<rht-^rained  wdite  oak, 

used  for  wa<r<)n  tongues,  reaches,  and  drag  bars,  was  sold  locally  at 

$Ii^5  a  thousantl  board  feet. 

The  average  value  of  all  the  timber  was  $50  per  thousand  board 
•  et.  The  posts  have  been  used  (m  the  farm  or  sold  for  30  ceiits 
:ich :  and  the  cordwood,  valued  at  $5  jxm*  cord,  has  been  used  for 
fuel.  The  tract  has  vielded  him  $400  for  lumber,  $120  for  posts, 
md  $75  for  cordwood,  or  a  total  of  $595  per  year,  a  gross  annual 
vturn  of  a  little  less  than  $20  per  acre  with  no  deductions  for  labor, 
tor  the  products  sohl  and  used  on  the  farm. 

Mr.  Hutterbaugh\s  immature  timber,  which  has  been  liberated  by 
iliis  cutting,  has  responded  remarkably  well,  and  his  white  and  reil 
oaks  are  increasing  an  inch  in  diameter  in  from  three  to  four  years, 
lie  was  so  well  pleased  with  this  area  that  last  year  he  purcliased 
III  adjoining  30  acres.  His  management  methods  have  been  sound 
out  not  complicated.  He  never  lets  cattle  or  other  stock  have  access 
to  his  timber;  he  watches  to  see  that  fire  does  not  get  started;  and, 
when  cutting,  he  takes  out  only  mature  trees  or  those  that  are 
liseai^ed  or  injured.  His  logs  are  made  from  the  clear  straight  parts 
f  the  trees,  his  fence  posts  from  shorter  knotty  or  crooked  parts, 
and  his  cordwood  from  the  tops  and  inferior  trees. 
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U.S.  DEPARTMENT  OF 
AGRICULTURE 

FARMERS'  BULLETIN  No  1681 


Adjusting  Corn  Belt 

Farming 

To  Meet 
Corn-Borer  Conditions 


THE  EUROPEAN  CORN  RORER  is  recognized  as 
a  dangerous  enemy  of  the  corn  crop.  It  lias  al- 
ready caused  serious  damage  in  heavily  infested 
areas  in  Ontario,  Canada.  Rs  eradication  is  consid- 
ered economically  impossihle  hut  it  is  believed  that 
the  injury  may  be  kept  at  a  point  so  low  that  little 
commercial  damage  will  occur  during  normal  sea- 
sons. This  can  be  done  by  using  control  measiu'es 
and  practices  that  have  proved  to  be  effective. 

The  natural  tendency  of  producers  may  be  to  sub- 
stitute other  crops  for  corn  in  an  attempt  to  avoiil 
loss,  but  the  much  lower  value  of  other  crops  that 
can  be  grown  in  the  Corn  Belt,  and  the  loss  of  farm 
feed,  will  mean  that  producers  eventually  will  retain 
corn  in  the  important  place  it  now  holds  in  the 
organization  of  farms  in  the  Corn  Belt. 

A  study  of  the  economic  situation  of  cash  crops 
that  can  be  produced  in  the  Corn  Belt  indicates  the 
impossibility  of  substituting  them  for  corn  to  any 
considerable  extent  without  lowering  their  farm 
values  and  thereby  lowering  the  farm  incomes. 
However,  corn-borer  control  measures  can  be  added 
to  the  present  farm  operations  at  a  cost  that  is  insig- 
nificant wheit  compared  with  the  loss  that  may  result 
if  no  control  is  practiced  or  if  corn  growing  is  dis- 
continued. 

On  some  farms  some  changes  in  the  crops  grown 
and  in  their  sequence  will  aid  materially  in  control- 
ling the  borer  and  may  prove  profitable  even  when 
borers  are  not  present.  The  control  program  for  the 
indi^ddual  farm  should  be  given  consideration  at 
once  in  order  to  avoid  sudden  disturbance  of  the 
organization  and  operation  of  the  farm  when  control 
measures  do  become  inevitable.  The  necessity  of 
concerted  efiiort  by  all  producers  in  an  infested  dis- 
trict becomes  evident  when  the  life  habits  of  the 
borer  are  considered. 
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INTRODUCTION 

THE  EUROPEAX  CORN  BORER  has  continiiod  to  spread  in 
the  rnited  States  until  it  is  now  known  to  l)e  at  the  edge  of  the 
iinj)()rtant  areas  of  surphis-corn  prothiction.     (Fig.  1.)     Appreciahle 

laniage  to  the  corn  crop  in  the  Lake  region  lias  occurred  only  in 
-mall    localities   in   northwestern   Ohio  and   southeastern   Mich' 

This  can  not  l)e  taken  as  an  indication  that  more  extensive  1- 
may  not  occur  in  the  future,  however.  There  are  now  sufficient  num- 
l)ers  of  borers  in  northwestern  Ohio  and  southeastern  Michigan  to 
produce  a  serious  infestation  in  a  single  season  under  favorabi<* 
climatic  conditions.  Studies  of  the  life  history  of  the  borer,  and 
experiments  in  controlling  it,  have  shown  the  economic  impossibility 
of  eradicating  the  insect  or  of  confining  it  to  a  limited  area.  But 
the  possibility  of  reilucing  the  number  of  borers  has  been  amply 
demonstrated,  and  indicates  the  j)ossibility  of  continuing  to  produce 
«orn  with  only  small  reduction  in  farm  incomes. 

Control  measures,-  consisting  of  completelv  utilizing  or  destroying 
the  entire  corn  plant  by  feeding  it  to  livestock,  burning  it,  or  plowing 
it  under  in  the  field,  are  recommended  by  the  Bureau  of  Entomology. 
United  States  Department  of  Agriculture.     This  work  nuiy  l>e  done 

luring  the  10  months  or  more  when  the  borer  is  in  the  larval  or  the 
pupal  state. 


'  Recognition  should  l>e  given  V.  B.  Hart,  of  Cornell  rniversity.  who  started  this  study 
while  temporarily  employed   by   thr   Run-nu   of  Agrirulturnl   Econ«»niios. 

-  For  details  concerning  the  life  history  of  the  corn  b*irer  and  control  measures,  see 
Farmers'   Bulletin   irj48.  The   Kuropean   Corn   Borer,   Its   Present   Status  and  Methods  of 

i'ontrol. 
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These  facts  pnofgest  that  the  farmer  slioukl  study  further  the  ad- 
justments which  he  can  make  in  the  or^ijanization  and  operation 
of  his  farm  to  inchide  necessar}^  control  measui-es  with  the  least 
j)ossihle  reduction  in  his  income.  The  advisability  of  including 
these  control  measures  under  corn-borer  conditions  must  be  bal- 
anced aaainst  the  advisability  of  making  more  drastic  changes  in 
long-established  crop  and  livestock  organizations.  That  the  success 
of  such  a  plan  depends  upon  the  concerted  action  of  all  producers 
in  the  locality  is  evident,  since  the  borer's  natural  spread  by  flight 
may  extend  several  miles  in  a  season.  Little  additional  labor  or  ex- 
pense in  Mctn.'il  conti-ol  woi'k  shoidd  be  incurred  until  a  t]n'«^atening 


-Tlu>    imtui-nl    spread   of   the   corn   borer    is   by   fliprht    of  the   adult    insect   and 
varies  annually  with  seasonal  conditions 

infestation  becomes  evident,  but  plans  for  a  definite  control  program 
on  each  individual  farm  should  be  made  at  once  to  avoid  sudden 
disturbance  of  the  farm  organization  when  the  necessity  for  changes 
does  arise. 

The  continued  s})read  and  the  increased  severity  of  the  borer  in- 
festation may  lead  many  producers  to  look  for  some  other  crop  to 
take  the  place  of  all  or  a  part  of  the  corn  in  their  rotations.  The 
possibility  of  profitable  substitution  is  limited.  The  purpose  of  this 
IniUetin  is  to  discuss  the  extent  to  which  such  substitutions  are  eco- 
nomically feasible  and  to  indicate  the  possibility  and  to  show  the 
estimated  cost  of  adjusting  farm  organization  and  operation  to  meet 
corn-borer  conditions  by  adding  control  measures. 

The  general  types  of  farming  found  in  a  given  area  are  followed 
because  they  are  believed  to  be  the  most  profitable  under  existing 
conditions  as  determined  by  soil,  topography,  climate,  available  mar- 
kets, transportation  facilities,  and  other  factors.  These  conditions 
are  constantly  changing  and  adjustments  to  meet  these  changes 
should  be  made.  On  the  other  hand,  drastic  changes  are  usually 
costly  and  should  be  made  only  after  a  careful  study  of  the  physical, 
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l)iol()*jical,  ami  eronninir  fariors  involved.  Tlie  uorongcs  of  crops 
«:i*own  geiHTally  imliiate  the  ivlative  iinporiuncc  of  tho^e  crops.  Tliih 
bulletin  shows  the  relative  importance  of  corn  and  other  field  crops 
on  the  basis  of  market  value,  feed  production,  and  economic  use  of 
available  labor  antl  equipment.  Production  and  consumption  of  the 
important  cash  cro})s  will  be  discussed  to  show  the  economic  situation 
of  these  cr(»|)s.  The  possible  methods  of  adjuslin«r  farm  operations 
to  include  necessary  control  measures,  and  the  economic  feasibility  of 
those  methods  mider  varyinj^  conditions,  will  be  shown  by  discussini^ 
farm  organizations  typical  of  the  district  stu<lied.  Obviously,  def- 
inite recommendations  for  specific  adjustments  to  meet  corn-borer 


Corn  for  Grain. Silage,  forage 

AND  HOGGED  0FFJ92^ 


FiGiRE   2. — The   Inclofsiil    area    |)r<>(Uu<Ml    47. S   jht  cent   of   th«»  t«)tul   c«irii   aorpnei*  of   th^ 

rnitOd     Sf^>''-     i"      T'-l  V.     ;.|v      11     >:■<■    -•'.I     ..f     II -....I     i..     H.i.     ........      „    ..     ..l.,...,..l 

to  corn. 

conditions  can  be  made  only  after  a  detailed  study  of  limited  dis- 
tricts, and  the  finnl  details  nuist  conform  ii)  condif ioiK  on  fin-  In- 
dividual farm. 

AREA  STUDIED 

I'his  bulletin  applies  in  general  to  the  area  commoidy  known  as 
the  Corn  Belt,  an  area  covering  all  or  parts  of  11  North  Central 
►States.^  Differences  in  the  life  history  of  the  borer,  in  the  plants 
affected,  and  in  the  type  of  farming  in  the  New  England  and  Middle 
Atlantic  States  nnike  the  control  problem  in  those  States,  different 
from  that  in  the  Corn  Belt.  Figure  2  shows  the  heavy  ccmcentration 
of  corn  in  the  Corn  Belt.  In  this  bulletin  particular  attention  is 
paid  to  the  area  outlined  on  this  map.  Only  those  crops  that  are  or 
may  be  grown  in  that  area  will  be  discussed  as  possible  substitutes 
for  corn.  Farmers  outside  this  important  corn-growing  area  will 
face  the  control  problem,  but  their  i*elatively  small  acreage  of  corn 
per  farm  should  present  no  serious  clean-up  problem. 


'The   11    North  CVntral  States  include<l  a,re  Ohio,   Mlchl«nn.    Indhiua, 
sin,  Minnesota,  Iowa,  Mi.^souri,  South  Dakota,  Nebraska,  an«l  Kansas. 


fllinols,  Wiscon- 
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IMPORTANCE    OF    CORN    IN    THE    ORGANIZATION    OF    CORN    BELT 

FARMS 

A  study  of  the  distribution,  acreage,  production,  and  value  of  corn 
in  the  United  States  shows  the  important  phice  that  this  crop  fills 
in  the  agriculture  of  the  entire  country  and  indicates  that  careful 
thought  should  be  given  to  an}^  plan  for  discontinuing  corn  growing 
or  reducing  the  normal  corn  acreage.  Corn  is  grown  in  every  State 
and  is  especially  important  in  the  entire  eastern  half  of  the  country; 
])ut  it  reaches  its  greatest  prominence  in  the  11  North  Central  States. 
These  11  States  included  62  per  cent  of  the  acreage  and  produced 
71  per  cent  of  the  volume  of  all  corn  in  the  country  during  the  five 
years  1921—1928.  The  relative  importance  of  corn  varies  within 
these  States.  Soil,  topography,  and  climatic  conditions  are  most 
favorable  in  the  area  commonly  known  as  the  Corn  Belt.  (Fig.  2.) 
There  corn  is  grow^n  on  as  much  of  the  crop  land  as  avaihible  hibor 
and  equipment,  soil  fertility,  and  tlic  need  foi-  suiall-gi-ain  and  hay 
crops  will  permit. 

ACREAGE.    PRODUCTION.    AND    VALUE    OF    CROPS 


The  acreage,  production,  and  value  of  the  principal  crops  grown 
in  the  11  North  Central  States  during  the  five  years  1921-1928  is 
shown  in  Table  1.  The  average  of  62,189,000  acres  in  corn  grown  an- 
nually was  equal  to  36.8  per  cent  of  the  estimated  acreage  of  all 
crops.  Hay  w^as  grown  on  21.7  per  cent  of  the  harvested  crop  land, 
oats  on  18.4  per  cent,  wheat  on  14.9  per  cent,  and  barley  and  rye 
on  3.8  per  cent.  The  importance  of  corn  in  the  Corn  Belt  proper 
is  shown  by  the  1925  Census  of  Agriculture,  in  wdiich  43.6  per  cent 
of  its  crop  land  was  reported  as  having  been  harvested  for  corn  in 
1924.  Single  counties  in  this  area  showed  65  to  74  per  cent  of  their 
crop  land  in  corn.  Although  on  many  farms  the  acreage  of  corn  may 
be  greater  than  it  should  be  from  the  standpoint  of  ]^ermanent  soil 
fertility,  the  increasing  use  of  legume  crops,  especially  sAveetclover, 
is  making  it  possible  to  grow  more  coi-ii  in  the  rotation  Avitli  increas- 
ing yields  per  acre. 


Table  1. — Acreage,  production,  mid  value  of  crops  produeed  hi 
States:  averm/e,  1  Ui ',-1  il>,'<  ^ 


the  Com    licit 


('roi> 

Acreage 
harvested 

Average 

yield  per 

acre 

Total  pro- 
duction 

A  verage 

\alue  per 

unit 

Total  farm 
value 

Corn 

Wheat 

/ ,000  acres 

()2, 189 

25,  628 

31,474 

4,800 

1,  f;74 

37,  loO 

Bushels 
30.9 
1.5.0 
33.2 
27.  7 
14^7 

Tons 
1.4 

1,000  bushels 

1, 918,  89«) 

385,112 

1,045.<]71 

133, 179 

24,  547 

1,000  tons 
51,881 

Dollars 
0.78 
1.23 
.41 
.61 
.87 

11.05 

1 ,000  dollar 3 

1, 494, 659 

472  6W 

Oats 

427  579 

Barlev -. 

81,802 

live 

21   410 

Hay^ 

573,  197 

Total 

P^slimated  total,  all  crops 

1«2,91.T 
171,341 

3,071,313 
3,  736, 000 

1  Ohio,  Michigan.  Indiana.  Illinoi.s,  Wisconsin,  Minnesota,  Iowa,  Mi-ssouri,  South  Dakota,  Nebraska, 
and  Kansas.    Estimates  of  crop  reporting  board,  Bureau  of  Agricultural  Economics. 
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Dnrinir  i\w  iil)<)vo-iiu'ntioinHl  ;')-v(Mir  porioil  the  farm  value  of  corn 
was  0(|ual  to  40  por  <H»iit  of  the  estimated  total  value  of  all  erops 
pnnhued  in  the  11  States,  and  was  nearly  equal  to  the  combine<l 
value  of  wheat,  oats,  barley,  rye,  and  hay.  The  value  of  other  crops, 
whi<h  include  fruit,  truck  crops,  cannin<j  crops,  etc.,  was  equal  to 
17.8  per  cent  of  the  value  of  all  cro|)s.  Fi<rure  3  shows  the  nl  ' 
total  value  of  corn  and  other  crops  produced  in  each  of  the  11  > 
durin<^  the  five  years  1J)'J-1-1J)'2S.  Althou<rh  corn  is  the  important 
crop  in  all  of  the  Corn  Belt  (Hjj:.  1),  the  relative  importance  of  the 
^mall-«rrain  crops  varies  with  soil  and  dinuitic  con<litions.  Winter 
^• ' •  •    :...-...• ;..  .1 MM^'wr  .,-.f,.,,,  j,,  ()),},>  .,,,,1  [,,,i;......    1 
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MO.        S.DAK.   OHIO       MINN.     KANS. 


WIS.       MICH.  II  STATES 
I         \otf>tfer«p* 


FIGURE  3.  — RELATIVE  VALUE  OF  CROPS  PRODUCED   IN  CORN  BELT  STATES. 

1924-1928 

Iowa    nnd    Ulinois    ar*'    iimn'    typical    of    C«iin    Holt    onnditioti!*    than    thoHe    States 
which  lie  largely  outside  the  iiupurtniit  corn-nniwins;  area. 

alon<r  the  southern  ed^e  of  the  Corn  Belt  in  Illinois,  Missouri, 
Nebraska,  and  Kansas.  North  of  the  winter-wheat  area  oats  are  the 
principal  small-«rrain  crop,  and  sprin*r  wheat  is  important  in  the 
extreme  northern  sections. 

Although  corn  makes  up  a  large  part  of  the  total  value  of  all 
crops,  it  is  significant  tliat  (mly  7.3  })er  cent  of  the  cash  farm  income 
in  the  11  States  cjime  from  its  sale.  From  85  to  DO  per  cent  of  the 
corn  crop  in  the  United  States  is  fed  to  livestock  and  is  marketed 
as  meat  or  other  livestock  product.  Less  than  10  per  cent  is  used 
directly  as  human  food,  and  less  than  1  per  cent  is  exported  as  grain. 
The  relation  of  corn  production  to  livestock  production  is  indicated 
by  the  fact  that  on  January  1,  1925.  TO  per  cent  of  all  hogs  in  the 
United  States,  nearly  50  per  cent  of  all  steers  over  1  year  old,  38  per 
cent  of  the  beef  cows,  and  23  per  cent  of  the  sheep,  were  in  the  1 1 
States  which  had  i)roduced  nearly  70  per  cent  of  the  United  States 
corn  crop  in  1924.  Corn  is  a  bulky  product  in  relation  to  its  value 
and  is  not  shipped  over  long  distances.  However,  much  corn  is  sold 
for  cash  and  shipped  out  of  one  district  centering  in  eastern  Illinois 
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and  extending  eastward  into  Indiaiia,  and  out  of  another  district 
which  inchides  western  Iowa  and  adjacent'portions  of  South  Dakota 
and  Nebraska. 

ACRE    VALUE    OF    CORN 

Corn  hohis  its  important  place  in  the  organization  of  farms  in  the 
Corn  Belt  because  of  its  relatively  high  value  per  acre,  the  large 
quantity  of  high-quality  feed  produced  per  acre,  and  the  profitable 
use  that  can  be  made  of  labor  and  equipment  in  its  production. 

The  average  farm  value  of  corn  per  acre  in  the  11  Corn  Belt  States 
during  the  five  years  1924-1928  was  $24.03,  determined  by  yield  per 
acre  and  price  per  bushel.  It  was  the  most  valuable  grain  crop  in 
each  of  the  11  States,  except  Kansas;  there  it  was  outranked  by  wheat. 
In  Iowa,  where  25  per  cent  of  the  corn  is  shipped  out  of  the  county 
where  grown,  the  average  yield  was  37.6  bushels  per  acre  with  a  farm 
vahie  of  $28.63.  In  Ohio,  where  only  16  per  cent  is  shipped  out,  the 
value  per  acre  was  $30.82,  with  a  yield  ot  37.2  bushels. 

With  average  yields,  corn  produces  43.6  per  cent  more  digestible 
feed  per  acre  than  barley  and  more  than  twice  as  much  as  oats,  the 
two  most  important  substitute  feed  crops.     This  is  shown  in  Table  2. 


Taiji.k 


-Prod  not  km  of  -feed  and  digestible  nutrisnts  per  acre  of  corn.   o<ifs, 
and  barley  in  Corn-  Beit  ^fate.s 


Digestible  nutrients 

Feed  crop 

Average  yield  i)er  acre, 
1924-1928  1 

Per  100 
pounds 
grain  2 

Per  acre 

Corn 

Barley 

Oats ^  ^       

Bushfls 
30.9 
27.7 
33.2 

Pounds 
1.730 
1,330 
1.062 

Pounds 
81.9 
74.2 
Of).  3 

Pounds 
1,417 
987 
704 

1  11  Corn  Belt  States.     Higher  yields  are  considered  normal  in  the  principal  corn-growing  area. 

2  From  analyses  of  Feeds  for  Farm  .Vnimals,  Bureau  of  Animal  Industry,  V.  S.  Department  of  Agriculture. 


LABOR  USED  IN  PRODUCING  CORN  AND  OTHER  CROPS 

The  amount  of  labor  used  in  producing  corn  or  any  other  crop 
varies  in  different  localities  and  from  farm  to  farm,  depending  on 
the  kind  and  number  of  operations  in  preparing  the  seed  bed  and  in 
harvesting  the  crop.  Although  corn  production  requires  more  la])or 
than  does  the  production  of  small  grains,  that  labor  is  spread  over 
a  longer  period,  and  the  labor  in  harvesting  comes  at  a  time  when 
little  is  required  on  other  crops.  Table  3  shows  the  amount  of  man 
labor  used  in  gi'owing  and  harvesting  an  acre  of  corn  and  an  acre 
of  the  common  small-grain  crops,  as  shown  by  records  kept  by  farm- 
ers in  cooperation  with  various  State  experiment  stations. 

Under  normal  conditions  and  with  a  given  amount  of  labor  avail- 
able, the  acreage  of  corn  which  can  be  planted  and  given  its  first 
cultivation  at  the  proper  time,  is  the  acreage  which  can  be  produced, 
for  these  two  oj)erations  are  the  ones  which  require  the  most  labor, 
and  therefore  fix  the  limits  of  the  acreage.  The  distribution  of  the 
lal)or  and  the  possibility  of.  for  a  few  days,  delaying  some  operations 
on  corn  in  favor  of  work  on  more  exacting  crops,  enable  the  Corn 
Belt   farmer  to  utilize  his  avaihible   labor  more  completely  in  the 
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proiluclion  t»i  r*nii  than  in  ihal  ol  any  tulur  crop.  Tlie  seasonal 
(listrihiition  of  labor  on  corn,  oats,  wluMit,  and  soyiM»ans  in  oast  <Tntrttl 
Illinois  is  shown  in  Fi«:uiv  4.  Tlu»  lar^r^'  amount  of  labor  rinpiinMl 
on  the  small  grains  ilurin«ij  the  harvi»stin<r  mmisou  i«  shown.  The 
table  also  shows  that  the  principal  demand  for  labor  on  small  grains 
comes  when  little  labor  on  corn  is  necessary.  This  supplementary 
relationship  between  small  grains  and  corn  makes  possible  a  more 
complete  and  profitable  utilization  of  labor,  power,  and  e(]uipment 
th»on«:h  roiiibining  prodn<"ti<>!\  of  the  ditfcrent  crops.     (Table  '\.) 


ibor  iwt'«/  (    on  ffrain  crops 

dHnng  nvicded  pcant 


orn  Belt 


State  ami  |«rio<l 


yj 


Hours 

Houra 

Uourt 

iR.(M 

K.:« 

8.31 

H.  14 

6.77 

n.i6 

IV  70 

9.00 

li.70 

40 

6.06 

6.  52 

J  tours 

n 

0.00 
ft.  70 


llye 


tlnurn 


>  Corn  huskeil  hy  hand  from  standin((  stalks. 

ijjf.,,,!!  ..,...,  ti...,...i,^>,j  from  shofk. 

'  Cr  o;  Ohio  Agricultural  Exi»erinient  Station  HuUetin  im. 

♦  .\ 

J  t'i......|.  .ii..,  ......  i  latt  Counties;  Illinois  Agricultural  Experiment  Stati<tn  lUillcti''  < '" 

•Iowa  County;  Iowa  AKricuItuml  F:x|»eriment  Station  Hulletin  261. 

'  Kingsbury  County;  South  Dakota  Agricultural  Exjieriment  Station  Bulletin  2-.'' 

SUPPLY   OF  CASH  CROPS  GROWN  IN  THE  CORN  BELT  IN   RELATION 
TO    CONSUMPTION    REQUIREMENTS 

Reduction  in  the  acreage  or  yield  per  acre  of  corn  in  the  United 
States  would  probably  result  in  liigher  prices  if  the  demand  remained 
as  at  present.  Such  a  situation  normally  results  in  an  increased  u.^e 
of  substitute  feed  grains,  principally  oats  and  barley,  especially  for 
young  stock  and  dairy  cattle.  The  prices  of  these  grains  generally 
foHow  the  trend  of  corn  prices  for  this  reason.  Substituti(m  of  <>ats 
and  barley  for  a  part  of  the  corn  acreage,  therefore,  would  not  rtvsult 
in  much  lower  prices  for  these  grains.  Less  meat  or  livestock  |)rod- 
ucts  could  be  produced.  hown»ver.  with  the  smaller  amount  of  feetl.  and 
the  farm  income  probably  would  l)c  lowcicil  If  anv  larirc  ainnunt  of 
this  substitution  were  made. 

The  prices  of  the  important  ca>h  .,,,|,-.  .,n  h.m  «•.  i.  •  miin  .■  Uy 
their  feeding  vabie.  Increases  in  supply  of  these  crops  and  their 
products,  if  there  were  no  change  in  demand,  would  .seriously  disturb 
present  price  relationships.  The  relation  of  the  current  protluction 
of  these  crops  to  the  existing  requirements  for  human  food  and  for 
other  known  nses,  determinei^  the  extent  t<»  which  their  substitution 
for  corn  on  any  considerable  part  of  the  present  mih  acreage  is 
economically  feasible. 

Some  figures  on  the  production  iisumption  of  these  crops 

are  '/-■'■-  'plow. 

WHEAT 

Till'  average  annual  acreage  of  wheat  in  the  United  States  during 
the  five  years  19»J4-102S  wsis  5. ').G(>3 ,()()()  acres  and  the  total  annual 
production  was  833, 105 ,()()()  bushels.  Wheat  is  the  only  strictly  cash 
crop  grown  extensively  in  t^'"  T-.t,  p,oif       p. ,,;„<,  ♦!....,.  <i,  <.  ^•. ......  .... 

89871"— 32 2 
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average  of  2r),62s,uuu  acres  was  orown  aniiuallv  in  the  11  Corn  Belt 
States,  an  acreaoe  equal  to  only  41.2  per  cent  of  the  acreajre  of  corn. 
A  large  part  of  this  is  grown  in  the  parts  of  these  States  outside  the 


'^oo^'      2      3      ^      5      6      7      8     9     10    II     12     13     K    15     16     17    16     19    20  21    22    23   24  25    26 
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FIGURE  4.— DISTRIBUTION  OF    MAN   LABOR   USED    IN  GROWING   AND   HAR- 
VESTING   10   ACRES  OF  GRAIN  CROPS   IN    EAST  CENTRAL    ILLINOIS 

The    labor    on    oats    and    winter   wheat    comes    largelv    at    a    time    when    little    is 
noce.ssary    on    corn.      Data    from    lUinoi.s   Agricultiu-nl    K.xperimental    Station    Bulletin 
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Corn  Belt  proper.  Wheat  is  the  principal  hread  grain  of  the  Amer- 
ican peo])le.  nearly  r>  bushels  per  capita  beiiiir  consumed  annually. 
From  1924  to  1928,  inclusive,  the  United  States  exports  of  wheat  aiid 
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10  por  rent  of  tho  United  States  crop  is  ixMiuiiTd  for  seed,  less  than 
T)  per  cent  is  used  for  feed,  and  the  i*einainaer,  or  from  GO  to  70  i)er 
oent,  is  used  for  human  food. 

The  relati(>n  between  domestic  production  and  requirements  of 
wheat  is  clearly  shown  by  the  lar/LTe  part  of  the  crop  that  is  exported. 
Since  one-Hfth  of  our  crop  is  sold  on  the  world  market  the  price 
received  by  wheat  producers  in  the  United  States  is  determined 
lar«rtdy  by  world  supply  and  (h'mand.  Under  the  stimulus  of  hi^h 
prices  durinjjj  the  WorM  War,  tiie  acrea«re  of  wheat  in  the  Ignited 
States  was  threat ly  incrensed  by  new  land  beinj":  brou«^ht  into  produc- 
tiiMi.  A  con>iderable  part  of  this  new  land  is  still  bein^  used  for 
wheat  production.  The  |)rice  of  wheat  during  recent  years  has  not 
biH'u  considercil  hi»rh  enouj^h  to  warrant  any  increase  in  acreage  ex- 
cept under  extremely  favorable  conditions.  It  is  generally  Indieved 
that  little  improvement  in  the  price  situation  can  be  expected  until 
the  domestic  recfuirements  for  food,  feed,  and  seed,  more  nearly  equal 
domestic  production.  Apparently  there  is  now  no  real  opportunity 
to  substitute  w  heat  for  any  major  portion  of  the  present  corn  acreage 
in  the  Corn  Belt. 

However,  growing  more  winter  wiieat  in  certain  districts  woidd 
aid  in  controlling  the  corn  borer  because  of  the  better  distribution  of 
labor.  If  it  becomes  necessary  to  reduce  the  corn  acreage  in  order 
to  clean  up  the  stalk  fields  effectively,  a  fall-sown  crop  would  dis- 
tribute the  labor  in  such  a  way  as  to  reduce  the  amoimt  necessary  in 
the  spring. 

RYE 

The  average  annual  acreage  of  rye  in  the  United  States  from  1924 
to  1928,  inclusive,  was  3,TG(>,000  acres.     The  greater  value  of  other 
grains  for  feed  and  the  decided  preference  of  the  American  consumer 
for  wheat  flour  liave  kept  the  i)roduction  of  rye  at  a  low  level.     More 
than  IK)  per  cent  of  the  world  rye  crop  is  produced  an<l  consinned  in 
Europe.     During  the  war  period,  with  increased  foreign  demand,  the 
production  in  the  United  States  increased  rapidly  but  with  the  return 
to  normal  conditions  has  dropped  to  a  little  above  the  pre-war  level. 
During  the  five  years  1924-1928  the  annual  production  was  r)0,851,(K)0 
bushels,  about  one-half  of  which  was  grown  in  the  11  North  Central 
States.     Nearly'  48  per  cent  of  the  crop  was  exported  during  this 
period.     Although  inferior  to  corn,  oats  or  barley  as  a  feed  grain, 
a  part  of  the  rye  crop  is  fed.     In  1924,  with  a  short  world  crop,  TG.7 
per  cent  of  the  United  States  crop  was  exjMirted.     In  1!>25,  with  an 
estimated  world  crop  37  per  cent  larger,  the  United  States  exports 
amounted  to  only  27.2  per  cent  of  tl^f  ••- ..  ....-i  ..  .....,.i.  larger  projy)or- 

tion  was  fed. 

Rj'e  is  not  at  present  considered  a  pi<jniaijie  ca.-ii  crop  if  other 
small  grains  can  be  grown,  and  since  foreign  agriculture  has  re- 
covered somewhat  from  war  conditions  there  is  little  opportunity  for 
substituting  rye  <)n  any  of  the  present  corn  acreage  in  the  Corn  Belt 
w  ithout  decreasing  the  farm  income. 

SUGAR     BEETS 

^Thc  production  of  sugar  in  the  United  States  was  equal  to  only 
17.6  per  cent  of  the  total  consumption  during  the  five  years  1924- 
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1928.  Insular  possessions  prodiiced  2»  per  cent,  and  tlie  remainder 
came  principally  from  Cuba.  Ninety-two  ])er  cent  of  the  domestic 
production  was  beet  su^ar.  The  total  acreage  used  in  producing*' 
beets,  however,  Avas  onl}'  705,000  acres,  or  approximately  1  per  cent  of 
the  acreage  in  corn.  In  the  Corn  Belt  sugar  beets  are  an  im])ortant 
crop  only  in  northwestern  Ohio  and  adjoining  sections  of  Indiana 
and  Michigan.  Here  they  are  grown  under  contract  with  sugar 
factories,  the  price  being  set  in  advance,  with  a  possible  bonus 
depending  on  tlie  sugar  content  and  on  the  price  of  sugar  at  harvest 
time. 

The  average  price  received  by  the  prochicer  during  the  last  few 
years  has  been  from  $6  to  $7  per  ton.  At  this  price  l)eets  compare 
favorably  with  corn  in  value  per  acre  after  the  necessary  cash  costs 
for  labor,  seed,  fertilizer,  machine  hire,  etc.,  are  deducted.  Other 
factors,  however,  make  any  great  amount  of  substitution  impossible. 
Sugar  beets  require  a  large  amoimt  of  labor  in  growing  and  harvest- 
ing other  than  the  contract  lal)or  used  in  blocking  and  thinning. 
They  can  be  grown  j)rofitably  only  on  soils  of  high  natural  fertility, 
and  even  then  a  considerable  quantity  of  fertilizer  is  usually  neces- 
sary. Climatic  conditions  also  have  a  distinct  effect  on  the  sugar 
content.  In  sj^ite  of  the  small  amount  of  sugar  produced  in  the 
United  States  when  compared  Avith  the  domestic  requirements  for 
sugar,  the  demand  for  beets  at  present  is  limited,  and  any  consider- 
able increase  in  acreage  would  result  in  lower  prices. 

POTATOES 

The  average  annual  acreage  of  potatoes  during  the  five  years 
1924—1928  was  3,868,000  acres,  and  the  average  animal  pro(hiction 
was  392,()()5,000  bushels.  Potatoes  are  not  an  important  commercial 
crojD  in  the  Corn  Belt,  the  surplus-producing  districts  lying  farther 
north  than  the  latitude  at  which  corn  is  at  its  best.  A  crop  of  about 
400,000,000  bushels  seems  to  be  as  large  as  can  be  marketed  at  prices 
satisfactory  to  the  producers.  Potatoes  do  not  enter  the  export  trade 
to  any  extent,  the  surplus  above  domestic  requirements  for  food  and 
commercial  uses  being  fed  to  livestock  or  remaining  unharvested.  An 
increase  in  potato  acreage  auiounting  to  only  1  per  cent  of  the  corn 
acreage  would,  with  average  yields,  increase  potato  production  by 
nearly  30  per  cent  and  would  result  in  ruinously  low  prices.  There- 
fore, there  seems  to  be  no  possibility  of  considering  potatoes  as  a 
general  substitute  for  corn  under  corn-l)orer  conditions. 

TOBACCO 

The  economic  sititation  of  tobacco  is  similiar  to  that  of  potatoes. 
The  total  annual  acreage  in  the  United  States  for  the  period  1924- 
1928  was  1.719,700  acres.  Tobacco  is  not  grown  to  any  extent  in 
the  Corn  Belt  except  in  southwestern  Ohio  and  the  adjoining  section 
of  Indiana  and  in  southern  Wisconsin.  About  one-third  of  tlie 
tobacco  crop  is  now  exported,  and  stocks  in  the  United  States  were 
20  per  cent  greater  on  January  1,  1928.  than  five  years  earlier. 
Tobacco  requires  a  great  deal  of  labor  and  special  equipment,  and 
soil  and  climatic  conditions  have  a  distinct  effect  on  the  type  and 
quality  produced. 
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TioiiniM.   |. ;...-.<  lion  of  fruit  jiihI  V('»rt»(ublo  ( i  ., ; .    ..il 

-(♦ale  is  (le|HMulont  upon   soil  and  climatic  conditions,  a   relatively 

heap  >up|)ly  of  labor,  and  availal)le  markets.  Durinjr  the  last  10 
\ears  imi>roved  refri«reration  an<l  Iransoortation  facilities  have  re- 
united in  a  ;:rcat  expansion  of  the  sinall-lruit  and  ve«jretable  industry 
m  the  South  and  West,  where  climatic  conditions  are  most  favorable. 
Durinjj:  the  live  years  li)'24-lJ)28  the  acreage  of  18  important  vej^e- 
lable  crops  averaged  2,lGi),932  acres.  In  the  Corn  Hclt,  production 
for  immediate  consumption  is  limited  to  small  localities  adjax.'eiit  to 
hirge  consuming  centers.  Vegetables  for  canning,  however,  prin- 
(i pally  sweet  corn,  tomatoes,  cabbage,  and  green  peas,  are  inii>ortant 
crops  in  many  districts.  If  favorable  contracts  for  handling  the 
canning  crop  can  be  secured  and  if  labor  is  availal>le  for  the  hand 
work,  these  crops  usually  return  a  fair  income.     The  location  and 

apacity  of  canning  factories  determine  the  area  where  these  crops 
may  be  grown  proHtabh'  and  the  acreage  which  can  be  grown.  Sweet 
' orn  is  more  susceptible  to  corn-borer  damage  than  field  corn  and  is 
thus  eliminated  as  a  possible  substitute.     The  acreage  of  vegetable 

roj)s.  both  for  canning  purposes  and  for  immediate  consumption, 
may  exi)and  in  the  future,  but  only  a  very  minor  ])orti(m  of  the 
present  corn  acreage  can  be  used  for  such  crops  if  production  i-  t<» 
remain  profitable. 

The  production  of  tree  fruits  is  an  enterprise  necessarily  extending 
over  a  period  of  several  3'ears.  The  price  received  by  i)roducers  of  the 
principal  fruits  usually  varies  closely  w'ith  the  annual  production. 
The  general  outlook  is  for  continued  heavy  or  even  increase<l  pro- 
(luction  of  all  the  important  fruits.  With  the  relatively  small  acreage 
necessary  to  j)roduce  a  crop  sufficient  to  meet  consumj)tion  recjuire- 
ments,  and  the  trend  toward  the  large  specialized  fruit  faim,  it 
is  a})parent  that  no  opportunity  exists  to  grow  fruits  on  present 
cornland. 

SOYBEANS 

Soybeans  have  been  grown  for  hay  or  as  an  interplanted  crop  in 
the  Corn  Belt  for  several  years.  Lntil  recently  the  production  of 
l)eans  for  grain,  however,  has  been  limited  to  those  needed  for  seed, 
only  the  beans  of  poor  quality  being  fed  to  livestock.  Practically  no 
soybean  oil  was  manufactured  in  the  United  States  until  after  i021, 
when  a  tariff  of  2V2  cents  per  pound  was  put  on  imjwrts.  In  1922-23 
about  1.482.000  j)oundsof  oil  was  made  from  soybeans,  and  in  1928-29 
this  quantity  had  increased  to  7ui8r>,(HX)  pounds.  The  increased  use 
of  soybeans  for  the  manufacture  of  oil  and  for  feeding  has  resulted 
in  a  larger  acreage  of  beans  being  grown.  Illinois,  Missouri,  Indiana, 
and  North  Carolina  are  the  leading  States  in  soyl>ean  production. 

A  considerable  increase  in  soybean  acreage  may  be  profitably  matle 
in  districts  that  are  well  adapted  to  the  crop.  In  spite  of  the  increase 
in  oil  production  a  considerable  quantity  of  soylx»ans.  soybean  oil, 
and  soj^bean-oil  meal  is  imported  each  year.  The  value  of  the  l)eans 
as  a  source  of  protein  in  livestock  feeding  is  Ijecoming  more  generally 
recognized.  Although  limited  quantities  may  be  fed  to  hogs  the 
tendency  of  the  whole  grain  toward  producing  soft  \H)vk  makes  the 
oil-meal  cake,  a  joint  product  of  the  oil  industry,  more  desirable. 
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The  distribution  and  amount  of  labor  required  in  the  production  of 
soybeans  for  g-rain  is  similar  to  those  needed  for  corn,  and  no  ad- 
ditional equipment  is  needed  on  the  average  farm.  The  total  acreao'e 
of  soybeans  harvested  for  grain  in  1928  Avas  only  65G.()()0  acres;  if  in 
the  near  future  it  were  increased  by  only  a  very  small  part  of  the 
present  corn  acreage  in  the  Corn  Belt,  the  price  of  soybeans  would  be 
decreased. 

OTHER    CROPS 

Flax,  buclvwheat.  })epperniint.  and  grass  seeds  are  other  casli  crops 
that  are  grown  in  limited  districts  of  the  Corn  Belt.  The  small 
acreage  on  wdiich  they  are  grown  is  sufficient  to  indicata  the  im- 
practicability of  substituting  any  one  for  any  considerable  part  of 
the  corn  acreage. 

Present  domestic  production  of  flax  is  less  than  one-half  domestic 
requirements.  Although  a  considerable  increase  in  the  acreage  is 
ordinarily  possible  without  reducing  domestic  prices  to  the  world 
level,  any  such  increases  would  logically  be  nrade  in  the  area  north 
and  west  of  the  Corn  Belt. 

Buckwheat  is  produced  on  scattered  individual  farms  in  all  of 
the  Corn   Belt   States  but   is  of  minoi*  importance  in  any  district. 

Peppermint  is  grown  on  a  connnercial  scale  only  on  the  muck  land 
of  southern  Michigan  and  northern  Indiana  and  is  not  a  profitable 
substitute  for  corn. 

POSSIBLE    EFFECT    OF    CORN-BORER    INFESTATION    ON    FARM 

ORGANIZATIONS 

Unless  there  is  a  change  in  the  market  value  of  corn,  any  addi- 
tional equipment  or  hired  labor  required  to  control  the  European 
corn-borer  will  result  in  lower  farm  incomes.  Producers  in  unin- 
fested  areas  will  have  a  comparative  advantage  in  corn  production 
over  those  in  infested  areas  because  of  the  higher  operating  cost 
to  the  latter.  The  damage  to  the  corn  crop  will  be  most  severe  in 
the  best  corn-growing  districts  where  corn  is  most  important  in  the 
cropping  system.  The  acreage  on  the  individual  farm  will  be  lim- 
ited to  that  which  can  be  properly  cleaned  up  to  control  the  borer. 
Should  it  become  necessary,  in  order  to  secure  adequate  control,  to 
reduce  the  acreage  on  the  best  corn-producing  farms,  some  expansion 
])robably  will  take  place  in  other  areas.  A  considerable  amount 
of  corn  is  now  shipped  into  the  Eastern  and  Southern  States  for 
feeding  work  stock  and  dairy  animals.  Higher  corn  prices,  resulting 
from  lower  production  in  the  Corn  Belt,  would  induce  producervS 
in  these  deficit  areas  to  more  nearly  balance  their  i)roduction  and 
livestock  feeding  requirements. 

The  foregoing  discussion  indicates  the  probable  results  if  pro- 
ducers follow  their  natural  tendency  to  reduce  the  acreage  of  corn 
growm  and  substitute  other  crops.  The  results  of  such  drastic 
changes  in  cropping  systems  are  demonstrated  in  the  results  of  a 
similar  attempt  by  farmers  in  the  southwestern  part  of  Ontario. 
Canada.  This  region  is  similar  to  the  Corn  Belt  of  the  Ignited 
States  in  cro])s  grown  in  the  rotation.  A  complete  loss  of  the  corn 
crop  occurred  in  many  fields  in  this  region  as  a  result  of  severe  corn- 
borer  infestation  during  the  j^eriod  1924  to  1927.     The  acreage  of 


corn    «j;,r«»NNn    iii    Kfiu    ;iimi    i\>^-^iv\    V  «Miiiiir«»    \>ji>    rruiurn    ii<Mii    i«ti."i>: 

acivs  ill  11>24  U)  47..VJ7  acivs  in  11>*J7.  Investigations  by  the  Agri- 
cultural anil  Kxpcriincntal  Union  in  lO'JU  showed  that  feed  j^rains 
(oats,  l)arK'y,  and  mixed  «rrjun>)  were  sown  on  40  per  cent  of  the 
total  acreage  formerly  nlanted  to  corn.  Cash  grain  crops  rephiced 
corn  on  liU  per  cent  of  the  former  acreage,  l»i  per  cent  was  occupied 
hy  crops  of  high  cash  value  (sugar  Uvts,  tobacco,  and  canning 
crons),  10  per  cent  was  put  into  forage  crops,  and  2  [wr  cent  into 
soyoeans,  potatoes,  and  miscellaneous  crops.  It  was  estinnited  by 
the  department  of  economics  of  the  Ontario  Agricultural  College 
that  this  decrease  in  corn  acreage  would  result  in  a  d«'crcase  in  the 
farm  income  e<[ual  to  $5  per  acre  of  cleared  land. 

A  general  clean-up  program  over  the  entire  region  was  inaugurated 
in  11)*J7,  and,  aided  by  clinnitic  conditions  unfavorable  to  the  borer, 
has  resulted  in  a  much  less  severe  infestation.  The  smaller  loss<'s 
from  the  borer  damage  in  1927,  and  the  knowledge  that  control  meas- 
ures were  more  practical  and  economical  than  was  substitution  of 
other  crops  for  corn,  resulted  in  the  corn  ac?-eage  in  the  two  counties 
being  increased  to  (ilii7J)  acres  in  ll>2s  75,700  acres  in  1929. 

CONTROL  OF  THE  CORN  BORER 

Practices  wliich  involve  c(jnij)lete  utilization  or  destruction  of  the 
corn  plant  and  which  have  proved  mo>t  ])ractical  and  ell'ective  in 
destroying  large  numbers  of  borers  are:  (1)  Feeding  tiie  entire  corn 
j)lant  as  silage  or  fodder;  (2)  comj)letely  plowing  under  all  stalks 
and  other  debris  in  the  field,  and  (3)  breaking  or  shaving,  raking, 
and  burning  the  stalks  in  the  field.  Control  measui*es  are  almost 
ecjually  effective  at  any  time  after  the  corn  is  harvested  and  before 
the  adult  insects  begin  to  emerge  in  the  spring,  normally  during  the 
last  10  days  in  June.  The  control  program,  however,  should  be  so 
l)lanned  that   this   work   will   l)e  comj)leted   l)y   May   1    in   order  to 

])rOvide    a   niargin    <>f   s.ifcfx-    mikI    fo    :i\(»i(]    ((Hiflicf    wifli    flu>    r«'«_riil:ir 

spring  work. 

1  he     method     (il      iimiMM      n-ni     »i|i      im-     iiMii\i«MUii      i.iiiii     MMMiMl      i»c 

determined  largely  by  the  usual  methods  of  harvesting  the  corn  croi) 
and  preparing  the  corn  ground  for  the  following  crop.  Only  a  snnill 
juirt  of  the  corn  crop  in  the  Corn  Belt  is  usually  cut  for  silage  or 
fo<lder,  and  on  mo>t  farms  only  a  small  part  can  be  profitably  utilized 
in  this  form.  On  land  where  corn  follows  corn  in  the  lotation  the 
ground  is  usually  plowed  but  where  the  stalk  ground  is  sown  to 
oats  it  is  only  disked.  In  some  districts  the  ground  can  not  be 
plowed  for  oats  because  of  soil  and  climatic  conditions.  On  farms 
where  the  entire  corn  plant  can  be  utili'zed  as  fodder*  or  silage, 
cutting  may  become  more  common  imder  corn-borer  conditions. 
(Fig.  5.)  Where  plowing  is  the  usual  method  of  preparing  the 
groimd  for  the  following  crop,  no  ad<litional  labor  is  necessary  to 
control  the  borer  except  that  needed  in  doing  a  better  job  of  cover- 
ing the  stalks.  (Fig.  6.)  Plowing  as  now  done  on  many  farms 
will  not  Ije  effective  in  controlling  the  borer.  AVhere  the  .stalks  are 
usually  disked  for  oats,  plowing  will  ordinarily  prove  the  most 
economical  method  c»f  control.     In  those  regions  where  stalk  ground 

*Tlio  nusker-ShrtMlder  oil  Eastern  Corn  Relt  Farms,  Farmora*  nulletin  No.   l."»SO. 
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Figure   5. — Where  the   fodder   can   be   utilized  in  feeding,   low    cutting  may   be 
economical   method   of   control 


Figure  6. — A  clean  job  of  plowing  is  effective  in  controlling  the  corn   borer  and 
requires  little  extra  labor  or  costs 
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slinvod    cliMinlv,    raktul    ami    buniotl    in    the    lieM    bff<irt'    iliskinj^. 

Ihv  aiuoi  Iditional  labor  necessary  ami  the  cx>st  of  the  con- 

trol projxram  will  varv  from  farm  to  farm.  The  method  of  ch^an-ui) 
may  Lk'  dillVrent  on  eacli  field  of  corn,  depending;  on  the  wa}*  in  whieli 
the  corn  was  harvested  and  on  the  crop  which  is  to  f<dl(»\v  corn.  Cut- 
ting tiie  corn  for  sila«re  or  fodder  will  entail  more  labor  nnd  casJ!  '-'><* 
than  will  hi^sking  in  the  field.  It  is  doubtful  wliether,  with  pi 
equipment,  this  method  will  be  used  unless  tlie  additional  mahriiji 
can  be  utilized  in  feedinir  or  for  commercial  purposes  with  a  return 


<ialk   rak.-s   with    ti'.tli   clos--   f< 
most  effective  in  this  mt-tli 


h<-r  or  sM!«»-<l«'riv«'rv 


-uliiLicntly  «jrreal  to  offset  the  additional  co-i.  i'io\viii«i  liic  >iaik 
ground  which  is  normally  disked  and  preparing  it  for  see«ling  will 
require  about  2  hours  more  man  lal)or  per  acre  when  a  2-plow  tractor 
is  used  in  ph>wiiig.  It  has  been  estimated  that  an  acre  of  cornstalks 
may  be  broken,  raked,  and  burned  with  4.2  hours  of  man  labor  and 
4.4  hours  of  horse  labor  if  efticient  labor  and  equipment  are  used. 
Shaving  instead  of  breaking  the  stalks  will  increase  this  time  slightly. 
On  many  farms  this  additional  work  can  be  d(me  by  the  regular 
workers  on  the  farm  and  therefore  will  require  no  additional  cash 
outlay.  Where  considerable  number^  of  1  i  vestock  must  he  cared  for, 
extra  lab<>r  nuist  be  hired. 

Development  of  new  machinery  for  harvesting  corn  and  for 
destroying  the  stalks  in  the  field  mav  prove  an  important  factor  in 
future'  corn-borer  control.  Althougfi  regular  farm  equipment  may 
be  used,  if  proper  adjustments  are  made,  purchase  of  some  new  equip- 
ment ^  may  be  justifie<l.     The  standard  corn  binder  will  not  cut  the 

5  circular  132,   Fishtlns  the  Corn  Doror  with   Machinery   In   the  Two-C,«n.ralion   Area. 
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stalks  low  enough  to  give  adequate  control,  but  low-cutting  attach- 
ments ^  which  cut  the  stalks  at  the  surface  of  the  ground  are  now 
available.  The  field  silage  cutter,  when  equipped  with  a  low-cutting 
attachment,  is  an  effective  control  device  and  may  prove  practical  on 
many  farms.  A  special  stalk  rake,  with  teeth  stronger  and  closer 
together,  is  more  effective  in  raking  stalks  than  the  common  hay  rake. 
A  low-cutting  hand  knife  or  hoe  has  also  been  devised,  and  a  sled- 
type  stalk  shaver  *  for  cutting  the  stalks  before  raking,  may  be  made 
on  the  farm  at  small  cost. 

Aside  from  using  mechanical  control  measures,  there  seems  little 
that  the  farm  operator  can  do.  No  variety  or  strain  of  corn  has  been 
found  which  is  immune  to  the  borer.^  Those  characterized  by  large 
stalks,  however,  have  shown  greater  tolerance  to  severe  injury  than 
those  with  small  stalks. 

A  corn-borer-control  calendar,  giving  a  summary  of  methods  that 
may  be  used  under  different  conditions,  the  season  when  they  may 
best  be  used  under  average  conditions,  and  the  equipment  needed  for 
most  efficient  work,  is  shown  in  Table  4. 

Taht.k  4. — The  corn-horer-control   calendar 


Tsual  nielhfpds  of 
harvesting  torn 
and  preparing 
ground  for  follow- 
ing croi> 


(1)  Corn  cut  fc.r  fod- 
der or  silage; 
ground  may  be 
either  plowed  or 
disked. 


(2)  Corn  husked 
from  standing 
stalks  by  machines 
or  hand;  ground 
plowed. 

(3)  Corn  husked 
from  standing 
stalks  by  machine 
or  hand:  ground 
disked  for  follow- 
ing crop. 

(4)  Corn  hogged  or 
pastured  off. 


Possible  methods  of 
clean-up 


Cut  corn  at  ground 
surface,  clean  up 
and  burn  all 
stalks  not  eaten 
by  livestock  un- 
less well  trampled 
in  manure. 


Plow  6  to  8  inches 
deep.  Do  not 
drag  stalks  to  sur- 
face in  subse- 
quent operations. 

Same  as  in  No.  2  if 
corn  ground  can 
be  plowed. 

If  ground  can  not 
be  plowed,  break 
both  ways,  or 
shave;  rake  both 
ways  and  burn. 

Same  as  in  Nos.  2  or 
3. 


Season  when  work 
should  be  done  ' 


Cut  as  early  in  the 
autumn  as  possi- 
ble when  more 
borers  are  in  up- 
per part  of  stalks. 
Stalks  around 
feed  lots  should 
be  burned  before 
May  1. 

As  much  as  possible 
in  fall  and  re- 
mainder before 
May  1. 

Same  as  in  No.  2... 


As  much  as  possible 
during  winter 
when  frozen  and 
dry.  All  before 
May  1. 

Same  as  in  Nos.  2  or 
3. 


Equipment  needed 


Low-cutting  at- 
tachment for 
binder  or  special 
hand  knife  or  har- 
vesting hoe  if  cut 
by  hand. 


16  or  18  inch  plow, 
rolling  coulters, 
jointers,  and  cov- 
ering wires. 

Same  as  in  No.  2... 


Stalk     shaver,     or 
breaking     iron, 
stalk  rake. 


Same  as  in  Nos.  2  or 
3. 


Estimated  i  extra- 
man  labor  per  acre 


Only  that  neces- 
sary in  cleaning 
up  around  feed 
lots. 


Only  that  caused 
by  deeper  plow- 
ing and  making 
more  careful  ad- 
justments. 

1.4hours  with  trac- 
tor or  2.5  hours 
with  horses  plus 
same  as  No.  2. 

4.2  hours. 


1  Although  clean-up  work  may  be  delayed  until  later  than  May  1,  some  margin  of  safety  should  be  allowed 
for  in  the  control  program. 

ADJUSTMENTS    FOR    CORN-BORER    CONTROL 

Economic  and  biological  factors  affecting  farming  are  constantly 
changing,  necessitating  shifts  in  organization  and  operation.  The 
coming  of  the  European  corn  borer  will  undoubtedly  necessitate 
such   adjustments — growling  some   other   crop   in  place   of   corn  or 


•■' Miscellaneous  rublication  56,  Low-cutting  Devices  for  Havvesting  Corn. 

7  Mi^cellant-ous  I'ublication  142,  Construction  of  Sled-Type  Cornstalk  Shavers. 

*  Researches  are  being  conducted  by  Federal  and  State  agencies  in  efforts  to  find  or 
develop  varieties  which  are  move  resistant  or  less  attractive  to  the  borer  than  are  exist- 
ing varieties. 


ulilin^  (ill'  iKHi'»arv  ioiiliul  iiH'asinv.s  lit  ilii>  piiMut  tariu  i»{H  litluius. 
riie  faiiiKT  who  iiuH'ts  iUvsv  new  coiulitions  with  tht'  h'tiM  athlitioiuil 
ost  or  with  thf  sinalli'st  roihnti<»ii  in  inccmic  will  bo  iiM»st  HiiccKsful 
iiuliM*  corn-boivr  coiuiitioiis. 
It  is  possible  that  oats  ami  barley  »»»>*  be  jrrowii  in  place  of  a  part 
f  the  corn  in  the  Corn  Belt,  and  substituted  in  the  feetlin^  program. 

I>ut  the  decreased  production  of  c(»rn  would  result  in  its  prict* 
ucixMisinjr.  and  the  hi^rlier  price  would  be  an  incentive  for  ;jrrowin«r 
IS  much  corn  as  po»iblr.  especially  in  the  cash-<rrain  districts.  Otlu-r 
ash  crops  apparently  olf'ei*  no  real  opportunity  as  substitutes  for 
<>rn.  Tlie  pix)bleni  seems  to  resolv<'  itself  into  a  question  of  <levelop- 
M«r  practices  that  will  result  in  effective  control  of  the  borer  s(»  that 

I  he  relative  iinportance  of  corn  in  the  rotation  may  Ik*  maintained. 

In  the  followiiiiT  pa«res  the  |)ossil)ilities  of  adjustin«x  the  or<r»iiizatioii 
ind  operation  (d*  farms  to  meet  corn-borer  conditions  by  a<Min;r 
lecessMiy  control  measures  will  l)e  discussed.  The  amount  and  kind 
A'  e(|ui[)ment  and  the  quantities  of  labor  and  power  required  undei- 
itcific    «(»ii<Iit  i«)!i>    will    )»<•    c-f  i  iiuitcd.    a^    \\r]\    :i-    tlic    :i<(il:il    iimix-v 

lilt'     «»ii^€iiii/iilii«'ii      <'ii      i>>i>      iiiiiii  .^ <  MM       I  i      '   1 1  .^  1  1  '  ii  1  I »  1  I  I       I  .  I  I  i  1 1      <  I  i  I  <  I      i  i  i  <  * 

•tlier  a  livestock  farm — will  be  used  as  examples  in  showin<r  the 
•ossible  adjustments  in  operation.     The  organization  of  these  farms 

-  typical  of  that  on  many  successful  farms  in  the  important  corii- 
:::;r<)winij!:  re«j:ions.  Consideration  need  be  given  only  to  those  items 
of  labor,  power,  and  equipment  required  by  the  necessary  added 
control  measures  and  to  those  other  changes  following  from  such 

fdditicms.  It  has  not  been  thought  necessary  to  compute  farm 
arnings,  either  gi-oss  or  net.  It  has  been  assumed  that  the  additicni 
>f  control   measures   will  change  the   farm   organization,  the    farm 

.jperation.  and  the  subsetpient  faiin  earnings  oidy  in  so  far  as  noted 

m  the  bulletin. 

It  has  been  assumed  that  these  faiins  are  ecjuipped  to  pnMluce  corn. 

bay.  and  small  grain,  as  is  the  average  Corn  Helt  farm.     In  estimat 

ing  power  and  labor  requirements  it  has  been  a.ssumed  that  a  tractor 

-  used  for  plowing  and  that  hor.ses  are  used  in  all  harvesting  opera- 
;  ions.  The  regular  labor  employed  consists  of  the  farm  operator 
lud  a  man  hired  bv  the  month  from  March  15  to  December  1.  Othei 
labor  is  hired  by  the  day.  as  the  necessity  arisc»s. 

SUGGESTED   ADJUSTMENTS   FOR   CORN-BORER   CONTROL   ON   A   GRAIN    FARM 

This  is  a  2<K)-acre  farm  with  tin-  following  a<reages  of  crop^  .md 
numbers  of  livest<Kk  : 

.\crcs 
Oats    (cloViM  _     45 

(hits    (clovtT 45 

WiiitiT  wheat  (cl<»ver) 45 

Alfalfa 10 


H<M> 


7 

Cows     4 

Bro«Hl  }«i<»ws  -  4 

Pigs  r   i— I  ,30 

Hen-  lOO 


Total 100 


1  rop  rotatioi  <>rn.   (2)  corn.   (3)   oats 

(witli  clover  or  sweetclover  for  green  manure).  (4)  winter  wheat 
(with  clover  or  sweetclover  for  i^hmii  ininnii.i  'flu.  tiirilf;.  I.,f  i^ 
KMiewed  as  the  necessity  arises. 
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The  cropping  system  used  on  this  farm  is  common  in  districts  in 
which  winter  wheat  is  successfully  grown.  One-half  the  crop  land 
in  the  regular  rotation  is  in  corn,  the  other  half  in  small  grains.  A 
small  field  of  alfalfa  provides  hay  for  the  work  stock  and  milk  cows. 
If  legumes  are  seeded  in  all  small-grain  crops  and  plow^ed  under,  the 
maintenance  of  maximum  crop  yields  is  assured.  Sweetclover  is 
usually  preferred  as  a  green-manure  crop,  but  red  clover  is  often  used 
if  difficulty  in  growing  sweetclover  is  experienced.  In  many  parts 
of  the  Corn  Belt  winter  wheat  is  not  always  a  sure  crop.  On  farms 
on  which  this  is  true,  a  2-year  or  3-year  rotation  of  corn  and  oats 
with  a  legume  seeded  in  the  oats  and  plowed  under  for  corn  (corn, 
oats  and  sweetclover)  (corn,  corn,  oats  and  sweetclover)  is  more  com- 
mon. If  more  than  one-half  the  crop  land  is  given  over  to  corn,  the 
advisability  of  continuing  such  a  rotation  should  be  carefully  con- 
sidered before  attempting  to  work  out  a  control  program.  Ordi- 
narily, if  a  substantial  increase  in  crop  yields  can  be  secured  by  using 
a  longer  rotation  including  more  sweetclover  or  other  legumes,  the 
farm  income  may  be  maintained  or  actually  increased,  control  of  the 
borer  will  be  facilitated,  and  better  use  of  labor  and  equipment  will 
be  obtained. 

On  this  farm  all  grain  is  sold  except  that  needed  for  the  work  stock 
and  other  livestock  kept  to  supply  the  home  with  livestock  products 
and  to  consume  the  farm  wastes.  Over  80  per  cent  of  the  total  re- 
ceipts is  from  the  sale  of  crops.  The  usual  practice  is  to  plow  the  45 
acres  of  oat  stubble  for  wdieat  as  soon  after  threshing  as  is  possible. 
About  30  acres  of  wheat  stubble  are  fall  plowed  for  corn.  The  re- 
maining 15  acres  of  wheat  stubble  and  45  acres  of  stalk  ground  are 
then  plowed  for  corn  in  the  spring.  The  other  45  acres  of  stalk 
ground  are  disked  and  sown  to  oats,  with  no  other  preparation.  All 
of  the  corn  is  husked  from  the  standing  stalks,  since  on  a  grain  farm 
there  is  no  opportunity  for  the  feeding  of  silage  or  fodder. 

Under  usual  conditions  45  acres  of  stalk  ground  are  disked  and 
seeded  to  oats,  and  the  other  45  acres  of  stalks  are  plowed  for  corn. 
This  means  no  heavy  peak  load  of  labor  in  the  spring.  On  a  grain 
farm  like  this  there  is  not  enough  livestock  to  make  much  work,  so 
there  is  ample  time  during  the  winter  and  early  spring  season  to 
do  a  considerable  amount  of  clean-up  work  without  hiring  extra 
labor. 

Control  of  the  corn  borer  may  be  secured  most  economically  on 
this  farm  by  using  one  of  two  methods:  Plowing  under  all  corn- 
stalks for  both  corn  and  oats;  or  plowing  for  corn  as  usual,  but 
raking  and  burning  the  stalks  preparatory  to  disking  for  oats.  The 
choice  of  these  methods  may  be  determined  by  the  effect  which  plow- 
ing has  on  the  yields  obtained  from  the  following  crop,  usually  oats. 
Where  soil  conditions  are  such  that  spring  plowing  is  impossible  or 
is  detrimental  to  the  oat  crop,  then  the  method  of  raking  and  burning 
tlie  stalks  and  disking  for  oats  must  be  used.  In  the  case  of  the  stalk 
ground  that  is  to  be  planted  to  corn  again  the  only  requirement  for 
control  is  to  use  proper  care  and  equipment  in  plowing  in  order  to 
insure  the  complete  covering  of  all  stalks. 

Assuming  that  the  stalk  ground  can  be  plowed  w^ith  no  detri- 
mental effect  upon  the  oat  crop,  the  plowing  of  the  45  acres,  usually 
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Mild  (M|ui|uniMU  as  follows: 
Man  labor: 


xtra  lal 


riowln;;.   4.'i  neros_ 

Ilan-owiiif;.   4o   ncri'> 

Trnctor   use.   plowliitr 

llorst'  \v«»rk.  Iinrniwlnir.  font 
Fuel    for    t  met  or 
Oil  for  triictor 

Additional  «m|Uii»iu»'Iii   i  jissinnmv,'  a  I'-iii* 
lAViio  rolllnj:  ruultcrs,   two  jointers, 


7  ilnyn. 

'.      do. 
7        <!(». 
ilo. 
'o  KalluiiH. 
7       do. 
iiiMiui-  is  ii^cd)  :    Two 
and  two  covering  wires. 

TIk'x'  H«rinvs  arc  based  on  the  supposition  that  if  tlw  stalU  around 
is  plowtMl  for  oats,  ihv  usual  disking  and  an  additional  hanowing 
ai*e  als(»  ntn-essary  befoio-  the  oats  ai-e  seeded.  It  is  not  lielieved  that 
til  is  additional  work  will  present  a  serious  problem.     It  can  all  bo 
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figurb  8.  — distribution  of  labor  on  crops  and  livestock  on  a  200-acre 

Grain  Farm 

rndrr   thlH   pliiii    of   control    In    which    4.'    ncres    of   Htitlk    Kroniul    are    plowHl   for 

•  >nt>.   tii.>   lo  <i;i\s  of  luMirlonal   work  <:in   I  .•   ii.ni.ii,-.i   i.v    ili.-   r<*t(ular  help. 
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corn  is  delayed  until  after  the  oat  <;round  is  ready  tor  .seeding. 
Figure  8  shows  the  estinntted  amount  and  distrilmtion  of  man  lalnir 
on  livestock  and  crops,  and  the  adtlitional  labor  necessary  with  this 
method  of  control.  Some  other  work  usually  done  between  oat  .seed- 
ing and  corn  j)lanting.  such  as  fence  building  and  repair,  and  nni- 
chinerv  and  e(piipment  repair,  may  have  to  be  done  during  the  win- 
ter months  or  later  in  the  season,  but  the  additional  time  necessary 
for  control  is  small  as  compared  with  th6  total  time  used  in  crop 
proiluction. 

The  method  of  control  a.s  here  outlined  will  have  little  effect  on 
the  farm  earnin<rs.  It  is  estimated  that  tbe  tf»tal  additional  cost, 
including  that  of  materials  purchased  and  depreciation  on  the  addi- 
tional ecpiipment  purchast»d,  will  be  about  as  follows: 
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Fuel  for  tractor,  120  gallons  at  14  cents $16.  80 

Oil  for  tractor,  7  gallons  at  75  cents 5.25 

Depreciation   4,  75 

Total 26.  SO 

Although  the  10  days  of  additional  work  represent  considerable 
effort,  and  on  some  farms  it  may  be  necessary  to  hire  a  paii:  of  it 
done  in  addition  to  that  done  by  the  regular  labor,  on  this  farm  all 
of  it  is  assumed  to  be  performed  with  no  additional  cash  outlay. 
Therefore  this  has  no  effect  on  the  farm  income.  The  same  applies 
to  the  horse  work.  The  added  use  of  the  tractor  undoubtedly 
shortens  the  expected  life  of  this  machine,  but  it  is  not  considered 
advisable  to  attempt  here  to  estimate  the  small  amount  of  deprecia- 
tion. The  fuel  and  oil  used  represent  an  actual  money  cost  to  the 
farmer.  It  is  believed  that  the  extra  equipment  needed  can  be  ob- 
tained at  a  cost  not  in  excess  of  $25  to  $30.  If  th^  equipment  is  used 
over  a  period  of  several  years,  this  expenditure  is  not  excessive.  The 
total  reduction  in  farm  earning  due  to  the  control  measures  is  small 
and  could  be  offset  by  a  saving  in  yield  of  less  than  one-half  bushel 
of  corn  on  each  of  the  90  acres. 

If  the  local  situation  is  such  that  it  is  not  considered  advisable  to 
plow  the  stalk  ground  for  oats,  the  second  plan  of  control  must  be 
adopted.  Under  this  plan  the  stalks  on  the  45  acres  intended  for 
oat  seeding  will  be  cut  or  broken  off  at  the  ground  surface,  and  raked 
and  burned,  preparatory  to  disking  the  ground  and  seeding  it  to  oats. 
It  will  be  necessary  to  break  or  shave  the  stalks  and  to  rake  the  field 
both  ways  with  a  dump  rake,  or  to  follow  the  dump  rake  with  a  side- 
delivery  rake,  in  order  to  do  a  complete  job  of  gathering  the  stalks 
so  they  can  be  burned.  Under  this  plan  it  is  estimated  that  the  fol- 
lowing amounts  of  labor,  power,  and  equipment  will  be  required : 

Man  labor — breaking,  raking,  and  burning  45  acres 27  days 

Horse  work — breaking,  raking — 2  horses 14  days 

Additional  equipment :  Breaking  iron  or  cutting  sled,  and  stalk  rake. 

The  large  rolling  coulters,  jointers,  and  covering  wires  used  under 
the  first  plan  will  be  needed  for  plowing  the  45  acres  of  stalk  ground 
for  corn. 

Considering  that  this  work  can  be  done  at  any  time  after  corn 
harvesting,  it  at  first  seems  the  most  economical  method.  Weather 
conditions  ^  in  the  Corn  Belt,  however,  are  such  that  8  to  10  of  the 
27  days  of  labor  would  have  to  be  hired  to  dispose  of  the  stalks  on 
the  45  acres.  The  stalks  can  be  broken  effectively  onl}^  when  the 
ground  is  frozen.  Cutting,  raking,  and  burning  can  be  done  only 
under  favorable  weather  conditions.  Since  only  the  operator  is  on 
the  farm  at  this  season  some  extra  help  will  be  needed. 

In  such  case  the  cost  of  this  method  of  control  would  be  about  as 
follows : 

Extra  bired  labor,  10  days .$24.50 

Depreciation 11.  50| 

Total 36.00 

"The  Wfiither  and  Climate  of  Chicago.  During  the  period  1871  to  191.S  only  23  days 
on  an  average  wer^  clear  during  January,  February,  and  March ;  31  days  were  partly 
( loudy  ;  and  .36  days  were  cloudy.  Rainfall  was  recorded  on  an  average  of  34  days  and 
snow  fell  on  15  days.  A  mean  temperature  below  freezing  was  recorded  on  an  average 
of  only  33  days. 
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1  In-  icjUiiMiKiil  in'ci'---ai  V.  in  antiilH'ii  lo  iiiai  ii<-«m|c.|  m  ih<»nnhi«4,  a 
Ix'tMikiiii;  or  >liaviii«j:  tool  aiul  stalk  rakt*.  should  bi*  hoii^fit  for  $50 
lo  $7r>.  Tho  i-oM  of  lal»oi".  ti«runMl  Ihmt  at  •\^t  coiits  per  hour,  will  vary 
>oiiu»\vhat  ill  (litfiMviit  distiicts.  as  will  the  aiiioiiiit  of  labor  nvailablo. 
Althoii<j:h  till'  I'Niiiiialod  cost  is  jricatcr  iiiidrr  this  plan  than  if  the 
^rroiind  wimt  plowoil  for  oats,  tho  rlcan-up  work  is  all  done  liofore 
\\\v  ri'«ridar  spring  field  work  begins  (fi<r.  S)),  nnd  no  further  ndjust- 
iiient  in  the  usual  plan  of  operation  nee<l  be  made. 

It  is  obvious  that  if  the  control  measures  su<rgested  in  the  above 
plans   prevent   even    a    small    reduction    in    the   yield   of  corn.   tluMr 
additi<»nal  <'ost  is  more  than  justifie<l.     The  cost  of  control,  as  mu-m^ 
un?d  by  the  I'eductiou  in  farm  incoiness,  will  be  greater  on  fan 
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Figure  9.- 

-DISTRIBUTION  OF  LABOR  ON  CROPS  AND  LIVESTOCK 

ON 

A  200 

Acre  grain  farm 


riuliT  tliis  plan  uf  r«mtr<>l  In  wlilcli  (lu 
and  the  ]n*inii)d  is  disked  t«.r  «>:irs,  aboui 


.t:'lk« 


a<r«'K  arc  raked  and  burned, 
i.'ilmr  must  lie  hired. 


which  a  lar<T:or  percenta<;o  of  the  cro|»  land  is  in  corn,  or  on  which  no 
fall-seeded  croj)  is  j)r()(luce(l.  as  with  the  I^-vear  rotation  of  corn, 
corn,  and  oats.  Here  the  sprinjr  hibor  is  usually  heavy  and  less  time 
is  available  for  the  additional  work  demanded  by  the  control  meas- 
ures. Under  these  circumstances  a  Iar<j:er  portion  of  this  additional 
work  must  be  performed  by  extra  hiied  labor.  On  such  a  farm  <rrow- 
in*r  soybeans  in  place  of  a  part  of  the  usual  oat  crop  may  prove  of 
value  in  reducin*^  the  amount  of  extra  labor  necessary  and  may  Ix*  a 
profitable  chaiijre.  Althoiiirh  the  labor  on  soybeans  conflicts  with 
that  on  corn  (fi|r.  4)  and  plowing  is  necessary  in  place  of  diskin<r.  the 
later  date  at  which  soybeans  may  be  seeded  would  give  more  time  for 
the  necessary  labor  on  control  work.  In  man}'  districts  wheat  is 
sown  on  the  soybean  ground  with  little  st»ed-bed  preparation  and  may 
take  the  place  of  oats  in  tin*  rotation,  thus  further  re<lii(ing  the 
spring-labor  deniaml  and  providing  a  crop  with  an  acre  value  usually 
higher  than  that  of  oats. 
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SUGGESTED     ADJUSTMENTS      FOR     CORN-BORER     CONTROL     ON     A     LIVESTOCK 

FARM 

This  is  a  200-acre  farm  with  the  following  acreages  of  crops  and 
numbers  of  livestock : 


Acres 

Corn 68 

Oats 34 

Wheat 34 

Clover  hay 17 

Clover  pasture 17 

Alfalfa 10 

Total 180 


Head 

Horses 4 

Cows 4 

Steers  fed 20 

Brood  sows 15 

Pigs  raised 125 

Hens 200 


A  5-year  rotation  is  used:  (1)  Corn.  (2)  corn,  (3)  oats,  (4) 
wheat,  (5)  clover,  and  normally  provides  a  balance  between  crop 
production  and  livestock  kept. 

Livestock  (principally  beef  cattle  and  hogs)  is  the  important 
source  of  income  on  this  farm,  80  per  cent  of  the  annual  receipts 
being  derived  from  the  sale  of  livestock  and  livestock  products. 
Only  the  wheat  and  a  small  pai*t  of  the  oats  are  sold.  All  of  the 
corn  and  most  of  the  oats  are  fed,  and  supplementary  feeds  necessary 
in  balancing  the  rations  are  bought.  Any  change  in  the  cropping 
sj^stem,  which  lowers  the  production  of  feed,  tends  to  disturb  this 
balance  between  feed  production  and  numbers  of  livestock,  an  un- 
important item  on  the  grain  farm.  On  the  other  hand,  profitable 
use  of  the  entire  corn  plant  as  silage  or  fodder  may  be  made  on  the 
livestock  farm,  a  possibility  not  often  existing  on  the  grain  farm. 

The  croi)ping  system  on  this  farm,  with  40  per  cent  of  the  rotated 
crop  land  in  corn,  40  per  cent  in  small  grain,  and  20  per  cent  in  hay 
and  pasture,  is  one  commonly  used  in  those  parts  of  the  Corn  Belt  in 
which  the  maintenance  of  soil  fertility  is  an  important  factor  and 
livestock  is  the  principal  source  of  income.  Common  variations  of 
this  system  are  a  4-year  plan  of  corn,  corn,  oats,  and  clover,  used 
where  wheat  is  not  a  sure  crop,  and  the  4-3^ear  rotation  of  corn, 
oats  and  wheat,  and  clover,  used  where  a  part  of  the  corn  is  cut  for 
silage  or  fodder.  The  corn-stubble  ground  is  disked  and  sown  to 
wheat  where  this  plan  is  used. 

In  the  usual  plan  of  operation  as  outlined  for  this  farm  about  one- 
half  the  clover,  or  17  acres,  is  cut  for  ha}^,  and  the  remainder  is  used 
for  hog  pasture.  The  first-year  clover  in  the  wheat  stubble  also 
furnishes  pasture  after  threshing,  if  needed.  The  34  acres  of  oat 
stubble  are  plowed  for  wheat  as  soon  after  threshing  as  soil  con- 
ditions will  permit.  After  wheat  sowing,  the  34  acres  of  clover  sod 
are  usually  plowed  for  corn.  In  the  spring  34  acres  of  stalk  ground 
are  disked  and  seeded  to  oats  and  the  remaining  34  acres  of  stalk 
ground  are  usually  plowed  for  corn.  It  has  been  assumed  here  that 
all  corn  is  husked  by  hand  in  the  field,  although  on  many  farms  a 
small  acreage  is  often  hogged  off.  This  would  make  little  difference 
in  deciding  on  a  method  of  control. 

With  this  rotation,  in  wdiich  onl}^  40  per  cent  of  the  crop  land  is  in 
corn  and  in  which  the  clover  sod  is  fall  plowed  for  corn,  the  spring 
field  work  normally  is  not  heavy.  The  greatest  peak  load  of  labor 
comes  during  corn  cultivation,  hay  harvest,  and  small-grain  harvest. 
Extra  labor  is  often  necessary  during  this  seascm.  It  must  be  re- 
membered, however,  that  on  this  farm  the  time  available  during  the 


oarly  sniing  lui    laU»r  mu  <  rup,>  i.s  imu  h  ii'.-.->  lliaii  Ihal  nn   lariiis  on 
whii'h  littlo  livotnc  k  is  kopt.     This  means  that  a  larjrcr  part  of  jMiy 
extra  work  duo  to  corn-lxncr  cotUrol  measures  iiuist  Ik»  done  l»v 
hired  labor  than  is  necessary  on  jifrain  farms. 

The  same  methods  of  control  outlined  for  use  on  a  grain  farm  are 
applicable  on  farms  on  which  livestock  is  more  important.  The 
possibilities  of  makin«r  profitable  chan«res  in  the  cropping  systems 
are  more  limited  on  well-organized  farujs  on  which  there  is  a  balance 
between  feed  and  livestock  pnnluction,  but  changes  in  the  meth(Ki 
of  harvesting  tlie  corn  crop  can  often  be  made  without  disturbing 
this  relation. 
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FIGURE   to.— DISTRIBUTION  OF  LABOR  ON  CROPS  AND  LIVESTOCK  ON  A  200- 
ACRE  LIVESTOCK  FARM 

Under  thiK  plan  of  control  in  which  34  acres  of  stalk  Kround  an'  plow'i 
the  cittht  days  of  nddiiional  work  can  I>e  handliHl  liy   the  regular  help. 

Assumin<r,  in  considerin«^  a  first  pi  ontrol,  that  the  stalk 

irround  can  be  plowed  for  oats  with  iit>  >criou.s  difficulties,  about 
(Mjrht  days  of  additional  work  would  be  necessary  in  ])reparin<r  the 
;U  acres  for  seedin«r.  The  estimated  amounts  of  labor,  power,  and 
ecpiipment  nece>stirv  under  this  metiiod  of  control   are  as  follows: 


Man  labor : 

Plowing.   M   acres 

Harrowinjr.  :u  acro.x 

Tijut<»r  use.  iilowin^ 

Hor>f  work.  hjirn»wiu;r,  4  horses 
Fuel    for    tractor 


<»  day«. 

«»  <lo. 
•J  do. 
I-  gnlloiis. 


oil   fc»r   tr:Ktc»r SVa  «'' 

\<].litloiial  equiimient :   Two  Ini-pe  rolliiiir  eoultpr^. 
•  jointers,  and  two  covering  wires. 

L  iiucr  iliis  jilan  the  distribution  of  labor  on  iiii-  laiiii  w<mi1<I  l»e 
about  as  .shown  in  Fi<rure  10.  The  additional  work  is  all  done  during 
the  usual  time  foi-  prepaiinir  the  <;i'ound  for  sprin«x  >eedin«^,  and 
althou*i:h  <rreater  effort  is  re<|uired  of  the  regular  help  it  i.>  not  nec- 
essary to  hire  additional  labor.     It  may  be  nece.*>.sary  to  shift  other 

]i'^«>    I  in  1  X  iifniit    I  >i  )«•)  ;i  t  i«  »!i  ~    frciiii    (>?»<•    tliiH'    td    ;in(if]u'r. 
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The  actual  cost  to  the  operator,  then,  is  only  that  of  fuel  and  oil 
for  the  tractor  in  plowing  and  of  depreciation  on  the  equipment 
necessary  in  control  work.     This  is  estimated  to  be  about  as  follows : 

Fuel  for  tractor,  92  sallons  at  14  cents $12.88 

Oil  for  tractor,  5V2  gallons  at  75  cents 4.12 

Depreciation   on   equipment 4.75 


Total 21.  75 

While  under  the  first  plan  the  M  acres  of  stalk  ground  may  be 
plow^ed  for  oats  Avith  no  additional  hired  labor,  if  as  a  second  plan 
it  becomes  necessary  to  rake  and  burn  these  stalks,  this  additional 
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FIGURE  1 1.— Distribution  of  labor  on  crops  and  livestock  on  a  200- 

ACRE   LIVESTOCK   FARM 

Under  this  plan  of  control  in  which  the  stalks  on  34  acres  are  raked  and  burned 
and  the  ground  disked  for  oats,  about  21  days  of  extra  labor  must  be  hired. 

work  probably  will  have  to  be  done  by  extra  hired  labor.  The  addi- 
tional amounts  of  labor,  power,  and  equipment  necessary  when  this 
method  is  adopted  are  estimated  to  be  as  follows : 


Man  labor — breaking,  raking,  burning,  34  acres 21 

Horse  work — breaking,  raking — 2  horses 11 

Additional  equipment :  Breaking  iron  or  cutting  sled,  and  stalk 
rake. 

The  large  rolling  coulters,  jointers,  and  covering  wires  used  in  the 
first  plan  will  also  be  needed  for  plowing  the  34  acres  of  stalk  ground 
for  corn.  As  is  shown  in  Figure  11,  this  extra  work  all  comes  at  a 
time  wdien  the  operator  is  alone  on  the  farm  and  when  livestock 
requires  the  greatest  amount  of  time.  Raking  and  burning,  if  com- 
pleted before  oat  seeding,  must  be  done  when  weather  permits  during 
the  winter  and  early  spring.  The  extra  cost  of  clean-up  with  this 
method  is  therefore  greater  than  where  the  stalk  ground  is  plowed 
for  oats  and  is  also  greater  per  acre  than  on  the  grain  farm  where 
a  greater  part  of  the  additional  work  can  be  done  by  the  operator 
himself.     This  extra  cost  is  estimated  as  follows : 


V  lllTK  k  Vs; 


z> 


I  ><'Pi'tM'iiitiun  oil  (fiuiitiiit' 


On  \\\v  b;i>i>  ul  llu'  li»ri'«com;^  r>lliiialr>  thr  ci^l  juT  aciv  ot  ron- 
trollinj;  the  corn  borer  is  hiplu'r  on  livfstocU  farms  than  on  ^niiii 
farms.  'V\w  sanu*  ('(jnipmcnt  and  methods  nf  control  arc  used  on 
each,  but  Ix'canse  of  the  competition  of  livestock  f<>r  the  operatoi-V 
time  H  jjreater  part  of  the  control  work  must  l)e  done  by  extra  hire«l 
labor.  Althoujrh  the  additional  work,  if  performed  by  the  regular 
lab<»r.  puttin<r  in  more  hours,  has  no  effect  on  the  farm  earninjfs,  as 
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FIGURE  12  —DISTRIBUTION  OF  LABOR  ON  CROPS  AND  LIVESTOCK  ON  A  200- 
ACRE  LIVESTOCK   FARM 

rorn  Hre  cut — 10  for  sIIjik''  :iih1  24  for  fodder — and  If  vt4  «ci*«  of 

Mjiik    j;r'»uii«i    arc    pIowe<1    for    oatH.    inon*    lalnir    Is    n-aillre*!    In    hnrv"  •'■-    *'"      '"rn 
crop  but  littlo  extra  labor  is  n««ce»8ar.v  in  controlling  the  corn  lM>rci 

commonly  calculated,  the  cost  of  labor  hired  in  addition  to  the 
regular  labor  rcpi*-""*-  ••  '-m-I-  ov.w.,,.,.  ti,..t  ..,.«i...iK  ,L.,.ii..i<-.^  H'<- 
farm  earnin<^s. 

If  the  livestoc-k  (ii-^miii/.:iih»ii  is  such  inai  ciiuii^cs  mimv  i)c  himmc  m 
the  methods  of  harvest iii<;  the  corn  crop,  and  more  of  the  corn  fed 
as  sila<re  or  fodder,  a  rotation  of  corn,  oats,  corn,  wheat,  and  clover 
would  ofive  the  same  ([uantity  of  feed  prpain  as  is  now  produced. 
Under  this  plan,  34-  acres  of  corn  are  cut — 10  acres  for  sila«j:e  and 
24  acres  for  fodder.  The  wheat  is  then  drilled  into  the  corn-stubble 
«rrouiid  without  plowin<r.  The  oat-stubble  ground  and  possibly  a 
j)art  of  the  clover  sod  may  be  fall  ])lowe(l  for  corn,  leaving  only  the 
34  acres  of  stalk  ground  to  Ix'  cleaned  up  for  oats  in  the  s])ring. 

The  estimated  labor  distribution  where  this  crop])ing  system  is 
used  is  shown  in  Figure  I'J.  Under  this  plan  more  labor  is  neces- 
sary in  harvesting  the  corn  crop  than  if  the  corn  were  husked  in  the 
field,  but  the  additional  work  comes  during  a  season  when  no  lal>or 
is  required  on  other  crops.  An  additional  month  of  hired  labor  may 
be  necessary  in  the  fall  to  husk  the  corn  from  the  shock,  and  the 
added  investment  in  a  silo  and  silo-filling  machinery  will  increa.se 
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the  cost  of  operating  the  farm.  Unless  tliis  additional  outlay  can 
be  offset  by  a  decrease  in  expense  for  other  feed,  or  by  increased  sales 
of  grain  or  livestock,  the  economic  advisability  of  this  method  of 
control  may  be  questioned.  Cutting  the  corn  for  silage  or  fodder 
merely  to  control  the  borer  can  hardly  be  justified  in  view  of  the 
alternative  methods  of  control  open  to  ithe  farmer. 

FACTORS  AFFECTING  COST  OF  CONTROL 

The  quantities  of  labor  and  materials  required  for  each  method  of 
control  on  the  two  farms  used  as  examples  were  estimated  on  the 
basis  of  specified  conditions.  The  local  physical  and  economic  sit- 
uation confronting  an  individual  farmer,  however,  may  greatly  vary 
the  necessary  quantities  and  their  costs.  In  planning  a  control  pro- 
gram for  the  individual  farm  and  in  estimating  its  probable  cost, 
these  local  conditions  must  be  taken  into  consideration. 

The  additional  labor  required  of  the  regular  labor  force  in  develop- 
ing a  prograni  of  corn-borer  control  in  many  cases  will  mean  an  adjust- 
ment in  the  spring  program  of  work.  On  many  farms  this  program 
is  not  full,  on  others  it  is  very  full.  It  is  not  assumed  that  the 
farmer  is  ever  idle  during  this  period,  but  that,  by  making  the  neces- 
sary shifts  during  a  time  when  labor  demands  are  ordinarily  less 
pressing  than  later,  he  can,  without  serious  consequences,  introduce 
into  his  program  of  work  this  extra  effort  demanded  of  his  regular 
labor  force. 

In  estimating  the  quantities  of  labor  required  on  the  farms  used 
as  examples  it  was  assumed  that  sufficient  care  was  taken  in  plowing 
and  in  raking  and  burning  to  obtain  effective  control  of  the  borer. 
Under  unusual  conditions,  or  on  farms  without  proper  equipment  for 
performing  the  suggested  control  w^ork  effectively,  it  may  be  ad- 
visable to  rake  and  burn  the  stalks,  and  also  to  plow  for  both  corn 
and  oats.  A  saving  of  2i/^  bushels  in  the  yield  per  acre  on  the  live- 
stock farm  would  offset  the  cost  of  this  extra  precaution. 

It  was  also  assumed  that  plowing  was  done  Avith  a  2-plow  tractor, 
and  that  horses  were  used  in  the  lighter  field  operations.  If  no 
tractor  is  available  for  plowing,  the  quantity  of  extra  w^ork  will  be 
greater  and  more  extra  hired  labor  will  become  necessary,  thus  in- 
creasing the  cost  of  control.  The  use  of  larger  machinery  in  the 
regular  field  operations  will  decrease  the  amount  of  extra  work  neces- 
sary in  control  measures.  Still  more  important  is  the  development 
of  new  and  more  efficient  machinery  in  cleaning  up  and  destroying 
the  cornstalks.  Such  machinery  will  make  control  work  even  more 
effective  and  will  require  less  additional  effort  than  at  present. 

It  is  to  be  recognized  that  some  damage  to  the  corn  crop  may  de- 
velop under  severe  infestation  even  with  the  most  careful  clean-up 
program.  The  extent  of  damage  under  these  conditions,  however, 
will  be  far  less  if  an  effective  control  program  is  used  than  if  all 
control  measures  are  omitted.  The  cost  of  even  the  most  detailed 
and  carefully  executed  control  program  will  be  small  in  comparison 
with  the  loss  that  may  occur  without  it.  This  fact  seems  sufficient 
reason  why  every  Corn  Belt  farmer  should  have  in  mind  a  thorough 
clean-up  plan  which  may  be  put  into  his  farming  program  when  the 
necessitv  arises. 
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BIRDS  have  long  been  protected  for  the  charm  of 
their  songs  and  their  interesting  habits.  They 
also  deserve  careful  fostering  by  man  because  of 
their  decided  economic  usefulness. 

The  economic  value  of  birds  is  most  evident  on 
the  farm  and  it  should  be  most  appreciated  there. 
Birds  thread  their  way  through  garden  and  field 
crops,  inspect  the  orchards,  explore  ornamental 
shrubbery,  and  clamber  over  saplings  and  trees  of 
the  wood  lot,  gleaning  insects  wherever  they  go. 
Many  of  these  insects  are  so  destructive  that  the 
farmer,  in  his  constant  fight  for  pest  control,  should 
regard  the  feathered  allies  as  among  his  greatest 
friends. 

Protection  of  the  birds  should  be  almost  instinc- 
tive on  the  part  of  the  farmer.  If,  in  addition  to 
protecting  them,  he  will  give  a  little  attention  to 
improving  their  nesting  facilities  and  insuring  a 
water  supply,  he  can  increase  the  avian  population 
on  his  place  several  fold.  He  will  be  repaid  not  only 
by  the  birds'  services  as  insect  destroyers,  but  also  by 
the  sprightliness  of  their  presence  and  the  melody  of 
their  songs.  Aside  from  the  general  rural  picture  of 
pleasing  vegetation,  birds — posing,  preening,  fljdng, 
calling,  singing — add  more  to  our  enjoyment  of  the 
countryside  than  do  any  other  living  things. 
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USEFULNESS  OF  BIRDS  ON  THE  FARM 

wv  \v   T    M.  vt».^^  Principal  Biologitt,  in  Charge  Division  f^f  F'*o,/  }inhn, 
Rcavarvhf  Bureau  of  Biological  Survey 
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INTRODUCTION 

TF  FARM  LABORERS  should  offer  to  make  their  principal  job 
the  killin^j:  of  insects  and  other  crop  pests,  asking  nothing  in 
"turn  but  their  board  and  lodging,  fanners  would  accept  the  offer 
\  ith  enthusiasm.     Yet  those  most  persistent  and  voracious   insect 
lestroyers,  the  birds,  in  as  large  numbers  as  the  farm  will  accommo- 
lite,  offer  their  services  on  just  such  terms — and  in  many  cases  the 
i:irmer  does  nothin«jj  about  it.     A  little  protection  and  a  little  atten- 
I  ion  to  nesting  facilities  and  water  supplies  are  all  that  is  needed  to 
increase  the  numbers  of  these  natural  pest  destroyers.     If  the  supply 
nf  wild-fruit  food  is  maintained,  about  all  else  that  the  bird  laborers 
\  ill  require  for  board  will  be  a  moderate  toll  of  a  few  crops,  which, 
II  view  of  services  rendered,  can  well  be  paid. 

The  general  usefulness  of  birds  in  destroying  insects  is  something 
about  which  the  good  observer  has  no  doubt.     In  an  orchard,  during 
tiie  nesting  season,  he  will  see  the  birds  active  in  every  directiim. 
I'lickers,  blackbirds,  iT)bins,  and  thrashers  seek  their  insect  prey  on 
or  near  the  ground;  woodpeckers,  nuthatches,  titmice,  ana  chick- 
adees closely  search  tlie  trunks  and  limbs  of  trees;  vireos  and  warblers 
•  an  the  leaves  and  probe  the  flowers;  and  flycatchers  and  swallows 
weep  their  prey  from  the  air  itself.     Every  few  minutes  all  day  long 
the  hungry  young  must  be  fed;  and  that  they  r.re  well  fed  their 
rapid  growth  attests.     The  quantity  of  insects  they  and  their  parents 
onsume  is  enormous.     Not  only  do  orchards  benefit  by  the  good  work 
)f  birds,  but  gardens,  berry  patches,  and  i)lowed  and  newly  sown 
fields  as  well.    Though  fields  actually  grown  to  tall  crops  are  less 

freely  visited,  all  crops  are  hel]  '  ^  ♦* ' rtent,  and  most  farm 

])ests  have  their  bird  enemies. 

COMBINED  ATTACKS  ON  PESTS 

To  understand  the  economic  value  of  birds,  not  only  must  the 
feeding  habits  of  sj^ecies  and  families  be  known,  but  also  the  collec- 
tive effect  of  birds  upon  pests  and  crops.    Most  of  the  damage  they 
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do  results  from  local  overabundance,  either  of  one  species  or  of  a 
number  of  species  of  similar  feeding  habits,  and  it  is  inflicted  chiefly 
upon  fruit  and  grain  crops.  The  produce  of  small  numbers  of  fruit 
trees  especially  is  liable  to  severe  damage  where  there  is  an  abundance 
of  fruit-eating  birds.  In  orchards  of  commercial  size  damage  is  less 
often  noticed.  Preventive  measures  are  of  some  avail ;  but  aggressive 
action  is  sometimes  necessary  against  birds  that  persistently  destroy 
fruit  crops  or  grain.  Grainfields  are  seldom  severely  damaged  by 
birds  under  modern  conditions,  except  on  lands  near  breeding  grounds 
of  bird  colonies,  populous  roosts,  or  in  the  migration  route  of  gre- 
garious species.  The  blackbirds  are  the  most  notorious  offenders  in 
this  respect,  and  flocks  of  them  at  times  are  so  large  that  it  seems 
there  must  be  a  blackbird  for  every  plant  in  the  grainfield. 

If  birds  by  their  united  effort  can  accomplish  great  harm,  they  are 
for  the  same  reason  able  to  do  great  good  in  the  destruction  of  insect 
pests.  Fortunately  there  are  many  more  helpful  than  harmful 
species.  Unusual  outbreaks  of  pests  upon  which  birds  can  feed  are 
always  attended  by  gatherings  of  the  bird  clans.  In  no  instance  has 
this  been  more  evident  than  in  the  field-mouse  plague  that  occurred 
in  the  Humboldt  Eiver  region  of  Nevada  in  1907-8,  during  which  the 
damage  to  crops  was  placed  at  $250,000  in  a  season.  Gulls,  hawks, 
and  owls  flocked  to  the  scene,  and  all  birds  able  to  live  upon  mice 
took  practically  no  other  food.  The  birds,  it  was  estimated, 
destroyed  about  900,000  of  these  field  mice  each  month  during  the 
infestation. 

The  way  in  which  birds  concentrate  when  an  outbreak  of  an  inju- 
rious insect  occurs  is  illustrated  in  the  case  of  the  alfalfa  weevil,  a 
destructive  pest  accidentally  introduced  into  the  region  about  Great 
Salt  Lake.  In  two  summer's  investigations  in  Utah,  45  species  of 
birds  were  found  to  attack  the  weevil.  The  killdeer  was  one  of  the 
most  active  of  these,  making  alfalfa  weevils  a  third  of  its  food 
during  part  of  the  summer;  one  stomach  contained  no  fewer  than 
883  individuals,  376  in  the  larval  stage.  The  record  for  numbers — 
442  in  one  stomach  (fig.  1) — was  held  by  Brewer's  blackbird,  an 
abundant  species  in  Utah.  A  surprising  discovery  was  that  as  a 
species  the  English  sparrow  was  the  most  effective  enemy  of  this 
insect ;  alfalfa  weevils  formed  about  a  third  of  the  food  upon  which 
its  yoimg  were  reared,  and  it  was  estimated  that  the  number  fed 
to  growing  English  sparrows  on  a  typical  Utah  farm  was  about 
500,000.  To  this  must  be  added  the  number  eaten  by  the  adult 
sparrows,  which  made  of  them  about  a  fifth  of  their  food.  Most  of 
the  common  birds  of  northeastern  Utah  were  depending  upon  alfalfa 
weevils  for  almost  a  sixth  of  their  entire  food,  and  the  destruction 
of  these  pests  by  this  warfare  is  almost  beyond  conception. 

The  good  work  of  birds  in  preying  upon  another  weevil  pest,  the 
cotton-boll  weevil,  must  not  be  overlooked.  Sixty-six  kinds  of  birds 
are  known  to  feed  upon  this  formidable  cotton  destroyer,  probably 
the  most  effective  being  the  orioles,  which  actually  remove  the  boll 
weevils  from  the  place  where  damage  begins — that  is,  the  squares, 
or  flower  buds,  of  the  cotton  plants — and  the  swallows,  which  feed 
upon  weevils  that  are  in  flight.  In  the  stomach  of  one  Bullock's 
oriole  there  were  found  as  many  as  41  boll  weevils,  and  large  numbers 
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;iie  habitually  taken  by  all  spocios  of  swallows;  ovory  ono  of  a  wrios 
if  Jir>  eaves  swallows  had  eaten  them,  the   Inrf/*-*    .......K,...   ;..    .,...» 

loniach  bcin«j  48,  niul  the  avera«ro  11). 

Another  serious  ap'ieultural  pest  that  is  freely  <'mi«  n  i»y  inr<i>  i- 

lie  wheat  aphis,  or  ^rt»en  bu«r.     On  a  2O0.acix»  farm  in  Noiih  Caro- 

na,  ^yhere  wheat,  rve,  and   oats  wore  severely  attacked   by   ^reen 

i«r^\  it  was  found  tfiat  birds  were  very  etfeetive  in  de>troyinj^  the 

The  outbreak  was  at  its  hei«rht  during  the  nii<iratio*n  season 

h  birds  as  the  *;oldiineh  and  tiie  vesper  and  chipping  sparrows, 

hich  with  other  species  on  the   farm  numbered  more  than  :i,(HK) 

,i;vi.ln..l<.         ]i      \v...     f.. 1)11.1     fliMf      f]i...<.     Mr.I.     m-,.,-..     ,!,..<  ..-.,-;.., ,     ,,......., 


for  cJtfcti  u»  iiuii  ui  alfalfa  Wff\  ila.  Tlivsr  iujui  iuus  iu><<  i.-« 
the  foot!  of  this  individual  and  numbi'n'd  44li.  cliicUy  in  i 
adult  weevils  and  remains  of  otli*'!-  )n<'  <•»<  in  tlu-  ^slumacll 
torn  of  the  picture 

bu;2:s  at  the  rate  of  nearly  a  million  a  day,  and  on  days  when  addi- 
tional flocks  of  migrants  were  present  this  destruction  was  doubled. 
During  the  season  such  numbers  of  birds  flocked  to  the  grain  fields 
Oiat  the  aphis  infestation  was  reduced  by  an  incalculable  number. 

A  classic  instance  of  the  concentration  of  bird  attack  upon  an 
army  of  insect  invaders  occurred  during  the  severe  outbreaks  of  the 
Rocky  ^Mountain  locusts  between  1865  and  1877.  So  numerous  were 
these  voracious  pests  that  manv  places  they  visited  were  denuded  of 
every  green  thing.  A  thorougli  investigatK)n  was  made  of  the  rela- 
tion of  birds  to  the  outbreak,  and  it  was  found  that  practically  every 
species,  from  the  largest  birds  of  prey  to  the  tiny  hummingbirds, 
from  ducks  and  other  aquatic  fowl  to  typical  bird  denizens  of  the 
dry  plains,  turned  to   feeding  upon  locusts.     Ir    ^"  •♦     "--^   ^'■-']- 


gorged  themselves  with  this  abundant  supply  of  food,  and  in  so 
doing  were  the  means  in  numerous  cases  of  saving  crops  from 
destruction.  \~ 

DAILY  WARFARE  ON  INSECTS 

Conspicuous  and  important  as  are  the  activities  of  birds  in  gather- 
ing at  the  scene  and  taking  part  in  the  suppression  of  insect  out- 
breaks, probably  their  every-day  services  in  consuming  insects  of  all 
kinds,  thus  holding  down  the  whole  tide  of  insect  life,  are  of  greater 
significance.  No  one  who  has  observed  the  ceaseless  activity  of  birds 
in  feeding  their  young  can  doubt  that  the  destruction  of  insects  in 
this  way  is  enormous.  The  house  wren  brings  food  to  its  young 
about  once  every  two  minutes  all  day  long.  Not  many  birds  equal 
this  record.  Probably  one  feeding  every  five  to  eight  minutes  is 
the  average  rate.  Only  the  insects'  enormous  powers  of  reproduc- 
tion enable  them  to  survive  the  terrific  warfare  waged  when  all  the 
parent  birds  are  foraging  on  ground,  grass,  trunks,  branches,  and 
foliage,  to  feed  their  nestlings. 

Not  only  in  the  nesting  season  but  all  through  the  year,  the  birds 
carry  on  an  intense  predatory  campaign  against  the  insects.  Hardly 
an  agricultural  pest  exists  but  has  numerous  effective  bird  enemies. 
The  numbers  of  species  of  birds  known  to  feed  on  certain  prominent 
insect  pests  are  given  in  the  following  list: 

Alfalfa   weevil 50 

Army  worm 43 

Billbugs 110 

Brown-tail  moth 31 

.Chestnut  weevils 85 

Chinch  bug 29 

Clover-root   borer 94 

Clover  weevil 48 

Codling  moth 36 

Cotton-boll  weevil 66 

Cotton  worm 41 

OUR  BIRD  POPULATION 

In  the  United  States  are  found  more  than  800  distinct  kinds  of 
birds  of  75  families,  22  families  of  which  are  classed  as  water  birds, 
7  as  shore  birds,  5  as  upland  game  birds,  5  as  birds  of  prey,  and  36  as 
land  birds.  In  general,  the  smaller  land  birds  are  of  greatest  interest 
to  the  farmer  and  orchardist.  Of  the  larger  birds,  however,  the 
upland  game  birds,  the  hawks,  and  the  owls  deserve  notice. 

UPLAND   GAME  BIRDS 

The  upland  game  birds  comprise  such  familiar  groups  as  quail, 
grouse,  introduced  partridges  and  pheasants,  and  wild  pigeons  and 
doves.  Quail  have  rarely  been  charged  with  damaging  crops,  but 
the  ruffed  grouse  sometimes  eats  buds  of  apple  trees  to  an  injurious 
extent;  pheasants  occasionally  eat  corn,  peas,  tomatoes,  and  other 
crops  more  than  is  to  the  liking  of  individual  farmers;  the  band- 
tailed  pigeons  of  the  West  may  devour  fruits  to  excess ;  and  mourn- 
ing doves  in  some  localities  feed  upon  sprouting  seeds  of  farm  crops. 
All  these  game  birds  except  the  doves  and  pigeons  do  some  good  in 
consuming  insect  pests;  all  are  of  value  to  the  farmer  by  making 


Cutworms 98 

Forest  tent  caterpillar 32 

Gypsy  moth 46 

Horseflies 49 

Leaf  hoppers 175 

Orchard  tent  caterpillar 43 

Potato    beetle 34 

Rice  weevil 22 

Spotted  cucumber  beetle 42 

White  grubs 95 

Wireworms 205 
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Is  land  attractive  for  huntinjr,  a  privilege  that  he  can  dispose  of 
i<>r  profit  if  ho  dcvsires;  and,  finally,  bocause  they  are  valuable  as 

ood  spocios  and  are  ea«rerly  shot  for  sport,  all  can  Ik»  (luickly  re- 
1 1  need  in  numbers  whenever  that  course  proves  necessary. 

BIRDS  OP  PREY 

The  birds  of  i)ivy  include  tiic  carrion-fccdin^r  vultures,  the  fiercely 
ipacious  hawks   and  cajrlcs,  the  fish-lovin«r  osprey,   and   owls  of 
arious  habits.    The  vultures,  of  which  the  familiar  black  and  turkey 
iizzards  are  examples,  are  carrion  feeders  and  will  disappear  from 
•inmunities  where  all  offal  is  properly  disposed  of,  but  in  some 
calilios  they  still   have  plenty  of  work  to  do.     The  change  that 
iliey  are  instnnnental  in  distributin*;  ho<r  cholpia  and  other  livestock 
diseases  is  based  chiefly  on  suspicion.     It  is  not  true  that  they  dis- 
seminate the  frcrms  of  these  diseases  in  their  droppin<];s,  and  the 

fact  seems  to  be  that  buzzaid^.  if  u    facfor  i?)  snr«>a(lin.r  vfod-   ]]]<    ;n<» 

minor  one. 

Hawks    and    owls,    thoUgll     iml     i  i..>ri\      Irlalru.    jii;i^\     iM-    I  (iliMurUMi 

i(>«rother  on  account  of  the  similarity  of  their  feedin<i  liabits.    Feed- 
injX  chiefly  upon  living  animals  smaller  than  themselves,  they  nat- 
urally i)rey  sometimes  upon  some  of  the  domesticated  kinds,  j)artic- 
larly  jioultry.    This  has  given  them  a  bad  rej^utation  withiarmers, 
»  long  established  as  to  amount  to  traditional  prejudice.     Scientific 
iivestigation  of  their  habits  shows  that  only  a  lew  species  of  hawks 
iid  only  one  owl  feed  chiefly,  or  even  largely,  upon  birds,  and  there- 
'•re  to  any  great  extent  upon  poultry.    The  birds  of  prey  correctly 
'  garded   as  chieflv  injurious  include  the  sliarp-shinned,  Cooper\s, 
iid  duck  hawks,  the  goshawk,  and  the  great  horned  owl.     Tlie  bird 
hawks  fly  swiftly  over  trees  and  bushes  and  m:ike  sudden  darts  upon 
their  jirey,  and  from  this  behavior  and  their  color,  three  of  the  species 
are  often  known  as  blue  darters.    The  hawks  that  an»  chiefly  bene- 
ficial differ  in  flight  from  the  darting  hawks,  either  soaring  at  a 
tnsiderable  height  or  hovering  over  places  where  they  are  seeking 
rev.    The  great  horned  owl,  wliich,  like  most  of  its  relatives,  feeds  at 
ight,  can  capture  only  poultry  that  has  not  been  properly  pro- 
tected.   AVhen  prevented  from  doing  this,  the  horned  owl  is  largely 
beneficial  rather  than  injurious. 

The  remaining  species  of  hawks  and  owls,  more  than  50  in  all, 
ave  useful  habits.    They  feed  on  a  great  variety  of  rodents  and  have 
tremendous  effect  in  controlling  the  numbers  of  these  pests.    Their 
taple  food  consists  for  the  most  part  of  meadow  mice,  but  it  includes 
ilso  many  other  destructive  rodents,  such  as  rabbits,  ground  squir- 
rels, prairie  dogs,  pocket  gophers,  and  house  rats  and  mice.     The 
l)arn  owl  (fig.  2)  is  one  of  the  most  useful  birds  of  this  group.    Its 
food  is  easily  studied  by  examining  the  pellets,  made  of  the  hair  and 
bones  of  its  victims,  which  accumulate  about  its  roost.     These  indi- 
gestibles  are  ejected  habitually  bv  all  birds  of  prey,  but  are  scattered 
too  widely  for  rnlloction  and  study  except  by  specie-  liaviiiL''  rotricted 
n()sting  site-. 

In  675  barii  w..  i  ja  Uets  collected  in  "Washin^i*-...  i).  C.  v,i  ic  lound 

lie  remains  of  1.119  meadow  mice,  452  house  mice,  and  134  house 

t  ats,  together  with  a  sufficient  number  of  other  small  mammals  to 

juake  an  average  of  almost  3  to  the  pellet,  and  probably  to  the  meal. 
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Figure  L'.— The  barn  owl  and  its  food  :  A,  Barn-owl  pellets,  indigestible  portions 
of  the  food  rolled  up  and  ejected  ;  these  are  often  an  inch  in  diameter,  and  2  to 
2^2  inches  long.  B,  barn  owls  in  their  roost;  C,  contents  of  592  pellets  investi- 
gated— 1,058  skulls  of  pocket  gophers,  rats,  and  mice.  Most  owls  are  valuable 
aids  to  the  farmer  by  their  destruction  of  numerous  harmful  small  animals 
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In  502  pollets  collect  oil  in  California  wore  found  skulls  and  other 

I  races  of  2G1  pocket  ^jophers,  74  Held  nii(x%  184  ixwket  mice,  144 

leer  mice,  5()  harvest  mice,  230  kangaroo  ruts,  anil  215  house  mice. 

These  items  make  it  clear  tiiat  the  barn  owl  is  constantly  doinp^ 

ork  of  orreat  value  to  a<rriculture.     Its  services  are  typical  of  those 

f  hawks  ami  owls  in  general.     Owls  as  a  group  have  long  been 

Mi'secuted   by  man,  but   never  has  persecution   been   more  unjust. 

jHowever,  the  hawks  and  owls  are  not  the  oidy  sufferers,  for  when 

their  numbers  are  greatly  reduced  in  any  conununity.  farmers  will 

forcibly  reminded  of  the  fact  by  a  great  increase  in  the  number 


FlGl-RK   :?. — The    \vmiil,>...    .    ..: 

24  species  of  birds  of  lliis  l.i 
by   C.    F.   Sione)  :    H  and   » 


..i    V. .   A.   Hairy   ' 

must  of  which  iire  I 

of   work   of   woodp 

lurvue  from  deep  in 


iiii   ipliuiu 
bills   ure 


CUCKOOS  AND  WOODPECKERS 

Though  many  of  the  birds  of  prey,  game  birds,  and  wild  fowl 
have  distinct  economic  value,  one  must  turn  to  the  characteristic 
land  birds  to  find  whole  families  that  are  almost  uniformly  bene- 
ticial  and  for  large  numbers  of  species  practically  perfect  from  the 
economic  point  of  view.  Among  the  most  praiseworthy  birds  are 
the  cuckoas.  The  most  widely  distril)uted  species,  the  vellow-billed 
and  black-billed  cuckoos,  usualh^  keep  out  of  sight,  but  are  well 
known  by  their  strange  notes.  As  these  are  thought  to  be  given 
most  freely  before  rains,  the  birds  ai-e  frequently  called  "  rain  crows." 
The  cuckoos  feed  very  largelv  on  caterpillars,"  and  more  than  most 
other  birds,  on  the  hairy  amf  spiny  kinds.  One  stomach  contained 
250  tent  caterpillars  and  another  217  fall  webworms.  The  cuckoos 
are  fond  also  of  grasshoppers,  sawfly  larvae,  plant  bugs,  and  other 
njurious  insects. 

The  largest  and  important  woodpecker  family  includes  24  species  in 
the  United  States,  most  of  them  highly  beneficial.  They  are  the 
chief  defenders  of  trees  against  insect  attack.  iii(»st  of  tliciii  being 
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specialized  to  feed  upon  Avood-boring  larvae,  pests  preyed  upon  by 
few  other  birds.  (Fig.  3,  c.)  From  a  third  to  two-thirds  of  the 
entire  food  of  several  species  consists  of  wood-boring  insects.  From 
10  to  80  per  cent  of  the  annual  diet  of  various  species  is  made  up  of 
ants,  Avhich  are  almost  uniformly  injurious.  The  flickers,  or  yellow- 
hammers,  especially  are  assiduous  destroyers  of  ants,  one  of  these 
birds  being  known  to  have  taken  more  than  5,000  at  a  single  meal. 

NIGHTHAWKS  AND  HUMMING  BIRDS 

A  group  of  birds  the  members  of  which,  though  diverse  in  appear- 
ance, are  related  in  essential  characters,  includes  the  chuck- will's- 
widows,  whippoorwills,  poowills,  nighthaw^ks,  swifts,  and  humming 
birds.  All  are  almost  strictly  insect  eaters  and  consequently  bene- 
ficial.   The  larger  ones  feed  extensively  upon  leafchafers,  the  larvae 


FiGiRE  4. — The  nishthawk.  an  extremely  valuable  insect  destroyei'.  This  bird, 
often  wantonly  shot,  scoops  its  prey  out  of  the  air,  and  more  than  50  different 
kinds  of  insects,  represented  by  thousands  of  individuals,  have  been  found  in 
single  nighthawk  stomachs.      (Photograph  by  Lewis  F.  Hall) 

of  which,  including  the  well-known  white  grubs,  are  very  destructive. 
The  nighthawks  (fig.  4)  take  considerable  of  the  same  sort  of  food, 
but,  in  common  with  the  swifts,  capture  a  great  variety  of  small  in- 
sects, more  than  50  different  kinds  having  been  found  in  single 
stomachs,  represented  in  some  cases  by  thousands  of  individuals. 
The  humming  birds  devour  minute  insects,  which  they  find  in  flowers 
or  catch  on  the  wing,  and  do  not  subsist  to  so  large  an  extent  as  ordi- 
narily supposed  upon  the  nectar  of  flowers. 

FLYCATCHERS 

One  family  of  birds  gets  its  popular  name,  flycatcher,  from  its 
insect-eating  habit.  Among  the  31  members  of  the  flycatcher  fam- 
ily living  in  the  United  States  are  such  birds  as  the  spectacular 
scissortail,  the  bold,  dashing  kingbird,  and  the  more  quiet  and  domes- 
tic phoebe.  An  average  of  95  per  cent  of  the  food  of  these  birds 
has  been  found  to  consist  of  insects.  The  rose  chafer,  a  species  of 
insect  not  only  destructive  to  vegetation,  but  known  to  be  poisonous 
to  chickens  and  pheasants,  is  freely  eaten  by  the  kingbird.     Several 
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lyoatchcrs  havc^  the  reputation  of  eating  honeybees  to  an  injurious 
\(«'nt,  but  it  has  been  shown  that  they  take  mostly  drones,  and 
irthorniore,  tliat  they  kill  enough  enemies  of  the  bees,  like  roblh'r 

ill.  -.  to  pay  for  all  the  domestic  bees  they  take. 

JAYS.  CROWS.  AND  RAVENS 

Jays,  crows,  and  ravens  have  always  been  severely  <  rui<  izcd,  an<l 

I    must   l)e   admitte(l   that  on   the    whole   the   eritirism    is  justified. 

Vl)out  the  best  that  can  be  said  for  birds  of  this  family  is  that  on 

ill  avora<re  they  do  about  as  much  <rood  as  harm.     It  would  stM'in 

1  jrood  policy  to  accord  them  all  the  same  treatuicnt.  lon^  ^iven  the 

•uunon  crow — the  crow  is  not  especially  per.-ecuted,  neither  is  it 

lotected.     Thus,  while  the  birds  are  allowed  to  exist  in  reasonable 

limbers  for  the  sake  of  the  good  they  do,  the  way  is  left  open  for 

L-^gressive  measures  against  them  when  necessary.     In  the  case  of 

!ii^  family,  as  of  all  destructive  birds,  damage  usually  is  the  result 

f  oveiabun<laiice. 

BLACKBIRDS 

The  damage  done  by  the  l)lackbirds  is  conspicuously  the   result 

f  overpopuhition.     One  of  the  most  characteristic  habits  of  thesis 

irds  is  flocking,  and  some  of  their  gatherings  are  enormous.      In 

liieir  winter  home  along  the  (Julf  coast,  flocks  of  l)lackl>irds  at-  a 

distance   look   like  great   ch)uds  or   rolling   balls   of   dense   smoke. 

I'ortunately,  at  the  time  when  these  birds  are  assembled  in  these 

rmies  there  is  nothing  for  them  to  damage,  and  their  flocks  are 

much   smaller  at   the  season   when   grain   from   the  milk  stage  to 

maturity    is    exposed    to    their    attack.     Nevertheless,    the    danuige 

ometimes  is  serious,  and  protecticm  of  these  species  is  not  recom- 

iiended.     In  the  same  fanuly  with  the  ])lackbirds,  however,  are  such 

irds  as  orioles  and  meadow  larks,  and  these  do  much  more  good 

'i:in  liMnii. 

SPARROWS 

The  great  sparrow  family,  comprising  almost  a  hundred  species 
ill  the  United  States,  as  a  whole  shows  a  good  economic  record.    The 

ntroduced  English  sparrow,  usually  a  nuisance  and  often  injurious, 
■  >,  it  must  be  remembered,  but  one  of  this  large  family,  and  its 
habits  are  by  no  means  characteristic  of  the  native  species.     The 

parrows,  or  finches,  are  essentially  seed  eaters,  but  they  consume 

ilso  a  fair  i)roportion  of  insects,  and  in  general  must  be  regarded  as 
cneficial.     Certain  si)ecies  at  times  take  too  many  birds,  and  a  few 

ihers  occasionally  damage  grain,  but  these  practices  are  exceptions 
that  may  be  met  by  local  control. 

OTHER  INSECT  EATERS 

The  taii;j-ri>  aiMi  swallows   (fig.  5)   are  aiiii«'>i   ixiiumncin    i>ene- 

icial,  the  latter  especially  being  tireless  destroyers  of  a  great  variety 

lor  insects.     They  course  systematically  over  fields  and  gardens,  over 

land  and  water,  and  gather  up  untold  numbers  of  the  small  pests 

that  are  a  constant  menace  to  our  comfort  and  prosjx^rity. 

If  soft  plumage  and  harmonious  colors  were  the  criteria  of  bird 
worth,  the  cedar  waxwing  would  stand  near  the  top.     Economically, 

Jl*>\V«'V«'i'.     if     i<    in     til,.    .L.iililfnl      ..\<.m    tlw.    \-..i-y'    /Liiil.tfiiT      f];!"----.        It     IS 
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Figure  5. — Caring  for  the  brood  :  A.  Kobin  on  nest — a  bird  universally  known  and 
almost  everywhere  beloved,  sometimes  too  attentive  to  cultivated  fruits  (photo- 
graph by  F.  A.  Kinsey)  ;  B,  tree  swallow  at  nest  box,  bringing  a  cranberry 
moth  to  its  young  (photograph  by  E.  H.  Forbush)  ;  swallows  are  tireless  destroy- 
ers of  a  great  variety  of  injurious  insects 
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)0  fond  of  flowers,  buds,  and  fruits,  osiwcially  cherries,  and  while 
nitifyin<r  tijoso  tastos  it  consorts  in  such  Inrjjo  flocks  that  the  in- 

1   rests  of  niiinkind  suircr  considerably. 
The  butcher  birds,  or  shrikes,  whicli  have  the  curious  habit  of 

'ijuiirinj;  part  of  their  prey  tipon  thorns,  in  crotches,  or  in  other  suit- 

il>le  phices,  (U»stroy  some  other  birds,  but  on  the  whole  are  IxMieflcial. 
About  10  kinds  of  the  smooth  jireen -coated  vireos  and  55  kin<ls  of 

warblers  of  varied  and  brilliant  but  neat  plumages  are  special  ^uar- 

lians  of  the  folia«^^»  of  trees.  Tlu'se  little  birds  scan  twi^  and  !)ranch 
nd  limb,  snappin«r  up  the  caterpillars,  scale  insects,  plant  lice, 
\\d  others,  which  collectively  are  so  fri*eat  a  drain  upon  tne  vitality 
t    trees.     There    are    millions    of    warblers    and    vireos    in    North 

America,  and  their  destruction  of  insects  in  the  aggregate  is  beyond 
inception. 
Allied  in  service  to  the  warblers  are  the  bark-climbing  creepers, 

I  he  industrious  and   inquisitive  nuthatches,  the  restless  and  active 


Figure  6. 


—The  8had«*d   awn   shows   the    Statos   that   have   adopted    the  American 
Ornithologists'   l.'nion   model  law  for  the  protection  of  birds 


liickadees  and  titmice,  and  the  tree-scanning  kinglets  and  gnat- 
catchers,  of  which  groups  there  are  in  the  United  States  more  than 
25  species.  They  either  pursue  their  prey  chiefly  among  foliage, 
as  do  the  warblers,  or  supplement  this  work  by  seeking  insects  on  the 
bark  of  tiees  and  in  crevices  and  cavities  everywhere.  Some  of 
the  smaller  of  these  birds  are  especially  meritorious  on  account  of 
their  destruction  of  the  eggs  of  insects. 

Mocking  birds,  catbirds,  and  thra.shers  are  distinguished  by  un- 
usual ability  as  songsters.  Economically  considered,  all  are  rather 
too  fond  of  cultivated  fruits,  but  as  a  rule  they  do  more  good  than 
harm,  and  experience  shows  that  despite  the  damage  they  inflict  these 
birds  are  usually  desired  in  the  vicinity  of  homes  and  even  invited 
t  here  for  the  sake  of  their  songs. 

Closely  related  to  the  mockers  and  thrashers  are  the  wrens,  11 

pecies  of  which  occur  in  the  United  States.    These  little  birds  are 
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incessantly  active,  tireless,  and  good  singers,  almost  wholly  insec- 
tivorous, and  consequently  benelficial  to  a  high  degree.  About  the 
only  complaint  made  against  them  is  that  the  familiar  house  wren 
interferes  with  the  nests  and  eggs  of  other  birds. 

Only  one  family  of  small  land  birds  remains  to  be  mentioned, 
namely,  that  including  the  thrushes,  robins,  and  bluebirds.  The 
thrushes  are  characteristic  woodland  species,  and  while  not  of  great 
economic  importance  are  for  the  most  part  commendable  in  their 


Figure  7. — Means  of  attracting  birds :  A,  Bird  bath  or  drinking  fountain  ;  B,  food ; 
and  C,  nesting  sites,  are  the  essentials  for  increasing  the  number  of  birds  in  a 
locality.  Areas  inhabited  by  large  numbers  of  birds  are  ordinarily  practically 
immune  from  the  ravages  of  insects.  (Photos  A  and  B  by  F.  E.  Barker  and  Carl 
Purple,  respectively;  C,  by  E.  H.  Forbush) 
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(lation  to  man.    Robins  and  bluebirds  are  tl  familinr  species 

ibout  our  honips  and  so  boloveci  art'  tlioy  thai  lluy  aro  ahnost  ini- 
iiiiiu'   from   pcrstvution.     Tho   bluebirds  strictly   deserve  this  hijjh 

onsideration,  but  the  robins  (lijx.  5,  A)  take  a  larj;e  toll  from  culti- 
vated fruits,  anil  probably  are  too  numerous  in  many  localities. 

PUBLIC  ATTITUDE  TOWARD  BIRDS 

Public  action  in  bird  protection  has  received  much  attention  in  the 

United  States.  The  Hureau  of  Biolo«rical  Survey  has  proved  the 
\alue  of  birds;  the  American  ()rnilholo<^i.sts'  Tnion  and  the  National 
Vssociation  of  Autbibon  Societies  have  en<rap'd  in  i)rolon<red  cam- 
iKiiirnin«r  for  bird  j)rotection.  As  a  result,  the  American  Orni- 
iholotjists'  Union  model  law  for  protection  of  birds  has  Ix'en  adopted 
I'V  40  of  the  48  States.  (Fij;.  0.)  The  migratory-bird  treaty  act. 
;'Uttin<^  into  force  a  treaty  with  Great  Britain  for  the  protecrtion  of 
liii«rratory  birds,  supplements  and  reinforces  the  State  le<i:islation. 
So  far  as  desirable  laws  aie  concerned,  the  United  States  leads  the 
world  in  bird  protection. 

It  remains  for  public  opinion  to  back  the  law,  for  citizens  to  put 
nto  elFect  every  practicable  measure  for  increase  and  conservation 
>(  bird  life.  E.\i)erience  has  shown  that  elForts  to  attract  birds  and 
iicrease  their  numbers  are  rewarded  by  very  encouraging  results. 
The  essentials  of  bird  attracticm  (fig.  7)  are  tlie  suppression  of  ene- 
mies and  the  provision  of  food,  water,  and  nesting  sites. 

From  the  normal  number  of  one  pair  of  birds  to  the  acre  under 

n.'itural  conditions,  bird-attraction  metho<ls^  have  increased  the  num- 

uTs  in  certain  areas  up  to  10,  27,  40,  and  even  more,  pairs  to  an  acre. 

Areas  inhabited  by  such  large  bird  populations  ordiFcirilv  mio  i»r:ic- 

lically  imnnme  from  the  destructiveness  of  insects. 

Aside  fnmi  the  economic  advantages  of  an  increa.-«  a  iiuiniM  i  .»i 
birds,  the  esthetic  phase  of  bird  attraction  nnist  not  be  overlooked. 
Nearly  everyone  enjoys  watching  birds.  Birds  typify  life,  beauty, 
and  sprightly  activity,  and  the  songs  of  many  of  tnem  are  sources  of 
great  pleasure.  Their  presence  in  large  numbers  means  increase  in 
all  these  forms  of  enjoyment. 

Material  increase  in  the  number  of  birds  admittedly  is  a  two-sided 
problem:  Some  birds  of  little  or  no  value  should  not  be  increased, 
while  others,  not  now  noticeably  destructive,  may  become  so  when 
they  are  more  abundant.  On  the  other  hand,  there  is  no  doubt  that 
the  majority  of  birds  are  more  beneficial  than  injurious,  and  that  by 
increasing  their  numbers  we  shall  do  ourselves  and  our  country  a 
yaluable  service. 

*  Publications   frlvioK    cU'tails   of    moihods    of    nttrartln>r    l»lnl«    iii«y    !»♦»   «bt«ln«Hl    upon 

application    to    the    1'.    S.     Oc|»artnicnt    of    Atirl<ultmc.      "'        '    "         • 

FarnuTs"   Hulletlnx  OL'l.    H<»w  to  Attr.ict   Hlrdn  In    thf   Ndi 

Attra<  t    nirtlK    In    rh«*    Nortliwc«»«Tn    Stjit«'s ;    .m44.    Mow    t. 

Atlantic  States;  912.  H<»w  to  AtJra«t  Birds  In  tb«'  Eaijt  Ouiuu  :  m.hj.  s  ,,,i 

Birds ;  and  lti44,  Local  Bird  B«?fuges. 
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VARIOUS  TYPES  of  weirs  have  long  been  em- 
ployed for  measuring  the  quantity  of  water 
flowing  in  irrigation  channels.  The  Parshall  meas- 
uring flume  has  only  recently  been  developed. 

The  weirs  in  most  common  use  are  of  the  rectan- 
gular, Cipolletti,  and  90°  triangular-notch  types. 
Weirs  have  the  advantage  of  being  easy  to  construct 
and  operate.  Their  disadvantages  are  that  they  can 
not  be  installed  in  channels  having  slight  fall,  and 
the  accumulation  of  silt  above  the  weir  notch  may 
necessitate  frequent  cleaning  and  may  render  the 
device  more  or  less  inaccurate. 

The  Parshall  measuring  flume  is  more  diflicult  to 
construct  and  install  correctly,  but  it  will  measure 
water  accurately  in  channels  carr^dng  silt  or  having 
comparatively  slight  fall. 

This  bulletin  supersedes  Farmers'  Bulletin  813, 
Construction  and  Use  of  Farm  Weirs. 


Washington,  D.  C.  Issued  January,  1932 
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INTRODUCTION 

THE  CHIEF  OBJECT  of  aoouratoly  measuring  irrigation 
water  is  its  equitable  distribution,  both  at  the  point  of  diversion 
ind  at  other  points,  but  when  accurate  measurement  is  employed 
It  almost  invariably  re.sults  also  in  reducing  waste,  making  possi- 
ble the  extension  o^  the  use  of  water  to  some  to  whom  it  previously 
had  been  denied  because  of  its  apparent  scarcity'.  The  purpose  of 
tliis  bulletin  is  to  encourage  and  assist  in  the  use  of  more  accurate 
methods  of  measuring  water  flowing  in  open  irrigation  channels. 
It  is  not  practicable  to  cover  all  methods  which  are  employed,  and 
this  bulletin  is  therefore  limited  to  descriptions  of  approved  devices 
now  in  genernl  n-o. 

WEIRS 

The  weir  is  the  simplest  and  most  accurate  of  all  of  the  more 
j)ractical  devices  commonly  used  to  measure  water  for  irrigation 
purposes.  In  its  simplest  form  it  consists  of  a  bulkhead  having 
in  its  top  an  opening  of  fixed  dimensions  and  shape  for  the  pas-?"*' 

•  f  water.     The  opening  is  called  the  weir  notch,  its  bottom  < 
I  he  crest,  and  the  deptli  of  water  passing  over  the  crest  the  hcjKi. 

The  horizontal  distances  from  the  ends  of  the  crest  to  the  sides  of 
iiie  weir  box  are  called  end  contractions,  and  the  vertical  distance 
iiom  the  crest  to  the  floor  of  the  weir  box  or  channel  is  the  bottom 
<  ontraction.  AAlien  these  distances  are  great  enough  to  cause  water 
lo  pond  above  the  weir,  so  that  it  approaches  tlie  weir  notch  at  a 
low  velocity,  the  weir  is  said  to  have  complete  contractions.     To 

reate  this  condition  the  banks  or  sides  of  the  channel  upstream  from 

lie  bulkhead  nnist  be  distant  from  the  end  of  tlie  weir  notch  at  least 
twice  the  maximum  depth  of  water  on  the  weir  crest,  the  l)ottom 
of  the  channel  must  be  lower  than  the  weir  crest  by  at  least  three 

imes  that  maximum  depth,  and  the  velocity  of  approach  must  not 

xceed  about  0.3  foot  per  second. 

For  proper  operation  of  completely  contracted  weirs  the  channel 
upstream  from  the  weir  must  be  large  enough  to  in.sure  ade(iuate 
stilling  of  the  water.    The  stilling  basm  almve  the  weir  is  called  the 

«  Prepared  under  the  direction  of  W.  W.  McLaughlin.  Chief,  Division  of  Irrigation,  Bureau  of  Agri- 
cultural Engineering,  and  In  cooperation  with  the  Colorado  Agricultural  Exi>erinient  Station. 

1 


FARMERS'    BULLETIN    16  83 


weir  box  or  weir  pond.  The  sheet  of  water  passing  through  the 
notch  and  falling  over  the  weir  is  termed  the  "  nappe."  When  the 
downstream  water  surface  is  far  enough  below  the  crest  that  air 
has  free  access  under  the  nappe,  the  flow  is  said  to  be  free;  other- 
wise it  is  submerged. 

Three  weir  types  are  considered  in  this  bulletin:  (1)  The  rec- 
tangular weir,  of  which  the  weir  notch  has  a  level  crest  and  vertical 
sides;   (2)  the  Cipolletti,  or  trapezoidal  weir,  with  level  crest  but 


Figure  1. — Weiv  box  with  rectangular  woir  notch  iormod  by  angle-iron  crest  and  sides 

with  the  sides  of  the  notch  inclined  outward  from  the  vertical  at 
slopes  of  1  unit  horizontally  to  4  units  vertically;  (3)  the  90° 
triangular-notch  weir,  formed  by  side  slopes  which  are  45°  from 
the  vertical,  meeting  in  a  point. 

CONSTRUCTION  AND  SETTING 

The  crest  and  sides  of  a  weir  notch  should  be  straight  and  their 
edges  should  not  be  more  than  one-eighth  of  an  inch  thick.  The  crest 
of  a  rectangular  or  Cipolletti  weir  should  be  level,  and  the  sides  should 
make  exactly  the  proper  angles  with  the  crest.  The  sides  of  the  tri- 
angular-notch weir  should  make  45°  angles  with  a  vertical  line.  A 
head  of  0.1  foot  over  the  crest  is  enough  to  permit  the  stream  to  clear 
the  downstream  edges  of  the  crest  and  sides.  For  temporary  use, 
a  piece  of  stiff  sheet  metal  cut  in  a  semicircle  approximately  the  shape 
of  the  cross  section  of  the  channel'  and  somewhat  larger  with  a  weir 
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notch  cut  in  the  top  od^e  iiiiiy  m  making  rougli  measurements 

nf  small  dischartres.    Such  a  <hM  i<  r  i-  »  ailed  a  portable  weir.    In      ( 
iiii«X  this  type  of  weir  it  is  only  niHv»ary  (o  force  the  metal   j 
lirnily  into  the  hottom  and  sides  of  the  channel  and  then  level  the 

If   a    more    permanent    structure    is   desired,   a    wooden    ludKi 
pro|K*rly  supported  hy  end  posts  and  set  well  into  the  sides  and  bot- 
tom of  the  tlitch  nniy  be  built  across  the  channel.     The  weir  notch 
IS  cut  into  the  top  of  this  bulkhead.     Kxr)erience  has  indicated  that 
where  the  not4'h   is  Uiade  with  crest   and  sides  of  wood,  the  <  ' 
may  split,  <'rack,  or  be  crushed,  causinjir  irre*rularities  and  uii 
factory  measurements.    It  is  better  |)ractice  to  cut  a  rectaii<«:ular  notiji 
.•penin»r  with   a   crest   '\   inches   lonp'r   than    re(piired.   an<l   use   It/j 
by   IVii  by   |/s  inch  an<rle  iron   for  the  finished  crest    and  sides,  as 
shown   in  Fi«:ure  1.     The  side  ])ie<'es   for  such  a   rectan<rular  weir 
-hould  first  be  temporarily  set  and  the  crest  piece  firndy  set  l)etween 
liiem.    A  carpenter's  square  and  level  may  be  used  in  finally  deter- 
minincr  the   proper  position  of  the  vertical   pieces.     Heavy  screws 
should  be  used  to  hold  the  pieces  in  place. 

It  is  somewhat  difficult  to  construct  a  weir  of  the  Cipolletti  type. 
nsin«r  an«>:Ie  iron  for  the  crest  and  sides  of  the  notch,  because  of  the 
an<rle  made  by  the  sides.  For  this  reascm  it  is  perhaps  l)etter  to  cut 
the  notch  in  a  sheet  of  stiff  metal  and  fasten  the  sheet  to  the  insi<le 
face  of  the  bulkhead,  cutting?  the  notch  in  the  bulkhead  2  inches 
oversize  in  order  not  to  interfere  with  the  nap|x?.  One  objection 
to  the  Cipolletti  type  of  weir,  if  only  a  bulkhead  is  constructed,  is 
the  difficulty  of  maintaining;  ample  side  and  bottom  ccmtraction 
distances.  To  overcome  this  difficulty  the  bulkhead  nuiy  be  built 
inside  a  wood  or  concrete  structure  such  as  is  shown  in  Figure  1. 
Dimensions  of  such  a  structure,  for  the  nvt a n<rul a r,  Cipolletti,  or 
!K)°  trianjjcidar  notch  weir,  are  oriven  in  Table  1.  The  letters  at  the 
lieads  of  the  columns  in  Table  1  are  intended  to  aid  in  identifyinpf  the 
various  parts  of  the  structure  shown  in  Fiirn'"  ^ 


Table  1. — Wrir-box  dinirnxions  for  nctnniiuhir.  iijxn'mi,  m 
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(The  letters  at  the  top  of  the  hex  hea«ls  refer  to  KiRiire  1) 
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The  weir  box  should  be  set  in  a  straight  section  of  the  channel, 
with  the  floor  level  in  both  directions  and  the  side  walls  vertical. 
To  prevent  undermining  or  washing  around  the  structure,  cut-off 
walls  should  be  provided  at  both  ends  and  the  back  filling  tamped  in 
place.  If  the  bulkhead  is  set  upstream  from  the  lower  end  of  the 
structure,  a  portion  of  the  floor  downstream  from  the  bulkhead  will 
serve  to  prevent  erosion  of  the  bottom  of  the  channel.  The  banks 
and  bottom  of  the  channel  for  15  to  20  feet  upstream  from  the  weir 
box  should  be  trimmed  to  conform  approximately  to  the  cross  sec- 
tion of  the  box. 

One  of  the  main  difficulties  in  the  use  of  weirs  is  the  accumulation 
of  deposits  in  the  weir  box.  Hand  cleaning  by  means  of  a  shovel  or 
by  team  and  scraper  where  convenient,  is  frequently  necessaiy  to 
maintain  proper  contraction  distances.  For  cleaning  the  weir  box, 
an  opening  of  sufficient  size  through  which  the  deposits  may  be 
sluiced  out  and  passed  on  down  the  channel,  may  be  provided  in  the 
bulkhead  at  the  floor  line  beneath  the  weir  notch.  (Fig.  1.)  A  re- 
movable gate  or  cover  should  be  provided  for  this  opening  and  se- 
curely fixed  in  place  when  the  weir  is  in  operation. 

MEASUREMENT 

The  discharge  in  cubic  feet  per  second  over  the  weir  crest  is  de- 
termined directly  by  the  depth  or  head  (H)  in  feet,  and  the  length 
of  crest  (L)  in  feet.  As  the  water  passes  through  the  weir  notch, 
its  surface  curves  downward.  This  curved  surface,  or  drawdown 
extends  upstream  a  short  distance  from  the  weir  notch.  The 
head  should  be  determined  at  a  point  in  the  quiet  water  above 
this  drawdown.  For  general  practice,  the  distance  upstream  from 
the  bulkhead  to  the  gauge  point  should  be  not  less  than  four  times 
the  maximum  head  to  be  run  over  the  crest,  or  the  head  may  be 
taken  at  the  wall  of  the  weir  box  at  either  end  of  the  bulkhead.  A 
staff  gauge,  having  a  graduated  scale  on  which  the  zero  is  at  the 
same  elevation  as  the  weir  crest,  is  usually  fixed  to  the  inside  face 
of  the  weir  box  in  a  vertical  position  at  the  gauge  point.  For  more 
accurate  readings  of  the  head  a  stilling  well  such  as  is  shown  in 
Figure  7  may  be  used. 

Where  a  simple  bulkhead  is  placed  across  the  channel,  a  stake 
or  post  may  be  driven  into  the  bed  of  the  weir  pond,  until  its  top 
is  level  with  the  crest  of  the  weir.  The  depth  of  the  water  over 
this  post  will  be  the  head  on  the  crest.  This  post  should  be  far 
enough  back  to  be  outside  of  the  effect  of  the  drawdown,  and  where 
it  can  be  easily  reached  from  the  bank  of  the  channel. 

To  determine  the  rate  of  discharge  over  the  weir,  observe  the 
depth  of  water  on  the  weir  crest  in  feet  or  inches  and  refer  to  Table 
2,  3,  or  4,  depending  on  the  type  of  weir. '  These  tables  are  ap- 
plicable only  to  weirs  installed  in  the  manner  previously  described. 
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Tablh  2. — DixchariH    tabic  /or  rvctttnyuUir  wcirn   with  offtnplrte  €}ontract(oiut 
computed  frotn  the  formula  <^=^^47I^K  *  •*  -  (^xfr^)  ^^   * 


isohiirgf .  O.  for  crwt 
lengtlui,  L,  of— 


iriigthA.  I.. 


:<>ot 

lneke$ 

See.-ft. 

Hie 

an 

l*i« 

.12 

I'At 

.14 

I^ie 

.15 

IM« 

.  17 

VA. 

.19 

I»M« 

.21 

3Me 

.23 

2>l6 

.2.% 

2M 

.27 

Wt 

.29 

2h 

.31 

2H 

.34 

234 

.3fl 

2H 

.38 

3 

.40 

SVi 

.43 

3U 

.45 

34i 

.48 

34 

.60 

3H 

.53 

3»« 

.55 

3'M« 

.58 

3'M6 

.61 

4M« 

..63 

4M« 

.60 

4^16 

.69 

4fl6 

.72 

4^i« 

.74 

4>M« 
4>fi« 

.77 

.80 

4«Me 

.83 

!5l: 

.86 
.89 

5M 

.92 

5H 

.96 

5h 

.99 

5H 

1.02 

5f4 

1.05 

5Ii 

1.08 

6 

1.11 

6Vi 

1.15 

«M 

1.18 

6H 

1.21 

6h 

1.25 

6H 

1.28 

Wi 

1.31 

6«^i6 

1.35 

««Ai« 

1.38 

Hie 

1.42 

7«« 

1.45 

7*i« 

1.49 

7Ti« 

1.52 

7«U 

1.56 

7«V<, 

1.60 

7«^1« 

1.63 

7'Me 

1.67 

8Me 

1.71 

8^ie 

1.74 

8H 

1.78 

8H 

1.82 

8h 

1.86 

8H 

1.90 

8H 

L«3 

8H 

1.97 

1.5  feet 


Set.-n. 
a  16 

.18 

.20 

.22 

.25 

.28 

.31 

.34 

.37 

.40 

.44 

.47 

.50 

.54 

.57 

.61 

.65 

.68 

.72 

.76 

.80 

.84 

.88 

.92 

.96 

1.00 

1.04 

1.08 

1.13 

1.  ir 

1.21 

1.28 

1.30 

1.35 

1.40 

1.44 

1.49 

l.M 

1.  .19 

1.64 

1.68 

l.p 

l.,8 

1.84 

1.89 

1.94 

1.99 

2.04 

2.09 

2.15 

Z20 

2,2.') 

2.31 

2.36 

2.42 

2.47 

2..'>3 

2.59 

2.64 

2.70 

i76 

2.81 

2.87 

2.93 

Z99 


See.'fl 
a22 

.25 

.'& 

.32 

.35 

.39 

.43 

.47 

.51 

.55 

.50 

.63 

.68 

.72 

.77 

.82 

.86 

.91 

,<« 

1.02 

1.07 

1.12 

1.  IK 

1.23 

1.28 

1.34 

1.40 

1.45 

1.51 

1.57 

1.63 

1.6U 

1.  7r> 
1.81 
1.88 
1.94 
2.00 
2.07 

2.  13 
2.20 
2.26 
2.33 
2.40 
2.46 
2.53 
2.60 
Z67 
2.74 
2.81 
2.88 
2.96 
3.03 
3.10 
3.17 
3.2.^ 
3.32 
3.40 
3.47 
3..'i6 
3.(>3 
3.71 
178 
3.86 
3.94 
4.02 


3  feet 


Sec.-ft 

0.33 
.37 
.42 
.47 
.53 
.58 
.04 
.70 
.76 


.95 
1.02 
1.09 
1.  in 
1.23 
1.31 
1.38 
1.46 

1.  -.3 
1.61 
1.69 
1.77 
1.86 
1.94 
2.02 
2.11 
2.20 
2.28 
2.37 
2.46 
2.55 

2.  65 
2.74 
2.83 
2.93 
3.03 
3.12 
3.22 
2.32 
3.42 

3.  .^2 
3.62 
3.73 
3.83 
3.94 
4.04 
4.15 
4.28 
4.36 
4.47 
4.59 
4.69 
4.81 
4.92 
5.03 
6.15 
.•».26 
5.38 
.'>.  49 
.V61 
5.73 
6.85 
5.97 
6.09 


4  feet 


SK.-ft 

0.44 
.:« 

..57 
.04 
.71 
.79 

.86 
.95 
1.03 
1.  11 
1.19 
1.28 
1.37 
1.46 
1.55 
1.65 
1.75 
1.85 

1.  95 

2.  OS 
2.16 
2.  26. 
2.37 
2.48 
2.60 
2.71 
2.82 
2.94 
3.06 
3.18 
3.30 
3.42 
3.54 
3.67 
3.80 
3.93 
4.  a'. 
4.18 
4.32 
4.45 
4..S8 
4.72 


4. 
4. 

5. 

5. 

6. 

5. 

5. 

5. 

6.00 

6.14 

6.29 

6.44 

6.  .59 

6.75 

6.90 

7.05 

7.21 

7.36 

7..'i2 

7.68 

7.84 

8.00 


Fed 

a  75 

.76 
.77 
.78 
.79 
.80 
.81 
.82 
.83 
.84 
.85 
.86 
.87 


.90 
.91 
.92 
.93 
.94 
.95 
.96 
.97 
.98 
.99 
1.00 
1.01 
1.02 
1.03 
1.04 
1.05 
1.06 
1.07 
1.08 
1.09 
1.10 
1.11 
1.12 
1.13 
1.14 
1.15 
1.16 
1.17 
1.18 
1.19 
1.20 
1.21 
1.22 
1.23 
1.24 
1.  25 
1.  2fi 
1.27 
1.  28 
1.29 
1.30 
1.31 
1.32 
1.33 
\.M 
1.35 
1.36 
1.37 


Inekta 
9 

9^ 
9M 

'A 

9"«t« 
9'4i« 
lOho 
l^M. 
lO^i* 
lO'U 
10»i« 
10«H« 
10«»i« 
10«4i 
11H« 
11»U 
IIM 
IIH 
\IH 
IIH 
UH 
ll'i 
12 

12^ 
12^4 
12H 
124 
125i 
1244 
12'M« 
12' Vi, 
1311» 
13M6 
13''ie 
137,i« 
13«i« 
13' M« 
13')i« 
13«ii» 
MM« 
14*<* 
1414 
14  4 
144 
14H 
14H 
H;i 
1.- 


i:'!j 

15H 

l.')^4 

15»Me 

l.'i'-ie 

16M« 

16'ie 
16-i« 
16<>i« 
16>He 


See.-/l 
ZOl 
2.05 
2.09 
2.13 
2.17 
121 
2.25 
2.29 
2.33 
2.37 
2.41 
2.46 
2.50 
2.-54 
2.,'* 
2.62 
2.67 
2.71 
2.75 
2.79 
2.K4 
2.88 
2.93 
2.97 
3.01 
8.00 


1.0 


8«C.-ft. 
3.05 
3.11 
a  17 
3.2:1 
3.  2\» 
3^35 
3.41 
3.47 
3.M 
3.60 
3.6C 
3.72 
3.79 
3.85 
3  9? 


4.  Ih 
4.24 
4.31 
4.37 
4.44 

4.  r>i 
4. 57 

4.64 
4.71 
4.78 
4.85 
4.92 
4.98 

5.  05 
5.12 
6.-20 
5.26 
5.34 
6.41 
6.48 

6.  .55 
6.62 
6.69 
6.77 
6.84 
5.91 
6.98 
0.06 
&13 
6.20 
0.28 
&35 
6.43 


2  feet 


See-fl 
4.10 
4.18 
4.26 
4.34 
4.  42 
4.51 
4.  .59 
4.67 
4.75 
4.K4 
4.92 
5.01 
5.10 
6.18 
'.27 


3  feet     4  f««t 


See 

6.21 
6.33 
6.45 
6..'* 
6.70 
b,HA 
6.95 
7.08 
7.21 
7.33 
7.46 
7.  .59 
7.72 
7.85 
7.99 
8.12 

8.38 
8.52 
8.65 
8.79 
8.93 
9.06 
9.20 
9.34 
9.48 
9.62 
9.76 
9.90 
10.0 
10.2 
10.3 
10.5 
10.6 
10.8 
10.9 
11.0 
11.2 
11.3 
11.5 
11.6 
11.8 
11.9 
12.1 
12  2 


K.  4«n  \2.H 
8.60  13.0 
8.  66     13.  1 

J 


.'1.  »rj 

5.  <1 

6.80 

5.89 

5.98 

6.07 

0.15 

6.25 

a34 

0.43 

a.'i2 

a  62 

0,71 

6.80 

6.5« 

6.99 

7.09 

7.19 

7.28 

7.38 

7.47 

7.  57 

7.06 

7.76 

/.86 

7.96 

K  np, 

!  1    '.« 
i...  U 

15.2 
1.'..4 


8.49 
8.00 
8.82 
8.99 
9.10 
9.33 
9.60 
9.67 
9.84 
10.0 
10.2 
10.4 
10.5 
10.7 
10.9 
11.1 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.3 
12.6 
12.7 
12.0 
13.1 
13.3 
13.6 
13.7 
13.8 
14.0 
14.2 
14.4 
14.0 
14.8 
15.0 
15.2 
15.4 
15.0 
1&8 
10.0 
10.2 
1&4 
16.0 
16.8 
17.0 
17.2 
17.4 
17.0 
17.0 
18.1 
18.8 
18.5 
18.7 
18.0 
19.1 
19.3 
19.0 
19.8 

2ao 

2a2 
2a4 

2ao 


1  Values  of  discharge  for  beads  up  to  0.20  foot  do  not  follow  tbe  fommU  but  are  taken  directly  from  tbe 
calibration  curve. 
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Taklb  3. — Discharge    table    fur    CipoUetti    weirs    with    complete    contractions 
computed  from  the  formula  Q=^M"fLH  '*'—  (^'f^f^' ')g  ^■''+0.609H '•" 


Discharge,  Q,  for  crest 

Discharge,  Q,  for  crest 

lengths,  L, 

Of— 

lengths,  L, 

of- 

Head 

,  HI 

Head,  H 

Ifoot 

1.5  feet 

2  feet 

3  feet 

4  feet 

1  foot 

1.5  feet 

2  feet 

3  feet 

4  feet 

Feet 

Inches 

S€C.-/<. 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

Feet 

Inches 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

0.10 

l-Me 

0.11 

0.16 

0.23 

0..33 

0.44 

0.75 

9 

2.31 

3.35 

4.40 

6.51 

8.62 

.11 

IMe 

.12 

.18 

.26 

.38 

..50 

.76 

9^i 

2.36 

3.42 

4.49 

6.64 

8.80 

.12 

nn 

.14 

.21 

.29 

.43 

.57 

.  .77 

Wi 

2.41 

3.49 

4.  .58 

6.77 

8.97 

.13 

mo 

.16 

.24 

.32 

.48 

.64 

.78 

934 

2.46 

3.  .56 

4.67 

6.90 

9.15 

.14 

I'Ho 

.  17 

.26 

.36 

.54 

.71 

.79 

Wi 

2.51 

3.63 

4.76 

7.04 

9.33 

.15 

119^6 

.19 

.29 

.39 

.59 

.79 

.80 

m 

2.56 

3.70 

4.85 

7.18 

9.51 

.15 

PMe 

.21 

.32 

.43 

.65 

.87 

.81 

9% 

2.61 

3.77 

4.95 

7.31 

9.69 

.17 

2M6 

.23 

.36 

.47 

.  71 

.96 

.82 

mu 

2.66 

3.84 

5.04 

7.45 

9.87 

.18 

2-M6 

.25 

.39 

.51 

.77 

1.04 

.83 

91M6 

2.71 

3.92 

5.14 

7.59 

10.0 

.19 

2M 

.28 

.42 

.56 

.83 

1.12 

.84 

lOMe 

2.77 

3.99 

5.23 

7.73 

10.2 

.20 

2H 

.30 

.45 

.60 

.90 

1.20 

.85 

10346 

2.82 

4.07 

5.33 

7.87 

10.4 

.21 

2H 

.32 

.48 

.64 

.97 

1.29 

.86 

10M6 

2.87 

4.14 

5.43 

8.01 

10.6 

.22 

2H 

.35 

..52 

.69 

1.04 

1.38 

.87 

lOMe 

2.93 

4.22 

5.52 

8.15 

10.8 

.23 

2H 

.37 

.   .55 

.74 

1.11 

1.47 

.88 

10916 

2.98 

4.29 

5.62 

8.30 

11.0 

.24 

2% 

.39 

.59 

.79 

1.18 

1.57 

.89 

101  He 

3.04 

4.37 

5.72 

8.44 

11.2 

.25 

3 

.42 

.63 

.84 

1.25 

1.67  1 

.90 

101^1-6 

3.09 

4.45 

5.  82 

8.59 

11.4 

.26 

3H 

.45 

.67 

.89 

1.33 

1.77  i 

.91 

101 -;^6 

3.15 

4.53 

5.92 

8.73 

11.6 

.27 

.47 

.70 

.94 

1.40 

1.87 

.92 

11  He 

3.20 

4.60 

6.02 

8.88 

11.7 

.28 

.50 

.74 

.99 

1.48 

1.97  ' 

.93 

113/6 

3.26 

4.68 

6.13 

9.03 

11.9 

.29 

3H 

.53 

.79 

1.04 

1.56 

2.08  i 

.94 

iin 

3.32 

4.76 

6.23 

9.17 

12.1 

.30 

ZH 

.56 

.83 

1.10 

1.64 

2.19 

.95 

3.37 

4.84 

6.33 

9.32 

12.3 

.31 

3H 

.59 

.87 

1.15 

1.73 

2.30 

.96 

11 H 

3.43 

4.92 

6.44 

9.48 

12.5 

.32 

3J?i6 

.61 

.91 

1.21 

1.80 

2.41  1 

.97 

115,^ 

3.49 

5.00 

6.55 

9.62 

12.7 

.33 

31M6 

.64 

.95 

1.27 

1.89 

2.52  1 

.98 

!i^ 

3.55 

5.09 

6.64 

9.78 

12.9 

.34 

4H6 

.67 

1.00 

1.32 

1.98 

2.(34 

.99 

3.61 

5.17 

6.75 

9.93 

13.1 

.35 

4Vi6 

.70 

1.04 

1.38 

2.07 

2.75  1 

1.00 

12 

3.67 

5.25 

6.86 

10.1 

13.3 

.36 

4^6 

.73 

1.09 

1.44 

2.16 

2.87  1 

1.01 

12^ 

5.33 

6.96 

10.2 

13.6 

.37 

4^6 

.77 

1.13 

1.50 

2.25 

2.99 

1.02 

12H 

5.42 

7.07 

10.4 

13.7 

.38 

Wio 

.80 

1.18 

1..57 

2.34 

3.11  1 

1.03 

12^ 

5.50 

7.18 

10.6 

13.9 

.39 

41M6 

.83 

1.23 

1.63 

2.43 

3.24 

1.04 

I2H2 

5.59 

7.29 

10.7 

14.2 

.40 

mu 

.87 

1.28 

1.69 

2.53 

3.  86  , 

1.05 

12H 

5.67 

7.40 

10.9 

14.4 

.41 

41M6 

.90 

-1.32 

1.76 

2.62 

3.49  ! 

1.06 

1234 

1213/6 

5.76 

7.51 

11.0 

14.6 

.42 

5H6 

.93 

1.37 

1.82 

2.72 

3.61 ; 

1.07 

5.84 

7.62 

11.2 

14.8 

.43 

5^6 

.97 

1.42 

1.89 

2.81 

3.74    ; 

1.08 

12  me 

5.93 

7.73 

11.4 

15.0 

.44 

5H 

1.00 

1.47 

1.95 

2.91 

3.87 

1.09 

13  He 

6.02 

7.84 

11.5 

1.5.2 

.45 

5H 

1.04 

1.53 

2.02 

3.01 

4.01 

1.10 

13=/ 6 

6.11 

7.96 

11.7 

15.4 

.46 

5^2 

1.07 

1.58 

2.09 

3.11 

4. 14- 

1.11 

13M6 

6.20 

8.07 

11.8 

15.6 

.47 

5H 

1.11 

1.63 

2.16 

3.21 

4.28 

1.12 

137/6 

6.29 

8.18 

12.0 

15.8 

.48 

1.15 

1.68 

2.23 

3.32 

4.41 

1.13 

13?'i6 

6.37 

8.29 

12.2 

16.0 

.49 

1.18 

1.74 

2.30 

3.42 

4.55 

1,14 

131  He 

6.46 

8.41 

12.3 

16.3 

.50 

6 

1.22 

1.79 

2.37 

3.53 

4.69 

1.15 

131^6 

6.56 

8.53 

12.5 

16.6 

.51 

m 

1.26 

1.85 

2.44 

3.64 

4.83 

1.16 

1315/6 

6.65 

8.65 

12.7 

16.7 

.52 

6M 

1.30 

1.90 

2.51 

3.74 

4.97 

1.17 

14  He 

6.74 

8.76 

12.8 

16.9 

.53 

m 

1.34 

1.96 

2.59 

3.85 

5.12 

1.18 

143/ a 

6.83 

8.88 

13.0 

17.2 

.54 

&M 

1.38 

2.02 

2.66 

3.96 

6.26 

1.19 

14H 

6.93 

9.00 

13.2 

17.4 

.55 

65,i 

1.42 

2.07 

2.74 

4.07 

5.41 

1.20 

im 

7.02 

9.12 

13.4 

17.6 

.56 

m 

1.46 

2.13 

2.81 

4.18 

5.56 

1.21 

14  H2 

7.11 

9.24 

13.5 

17.8 

.57 

61^6 

1.50 

2.19 

2.89 

4.30 

5.71 

1.22 

145^ 

7.20 

9.36 

13.7 

18.0 

.58 

61^6 

1.54 

2.25 

2.97 

4.41 

5.86 

1.23 

14% 

7.30 

9.48 

13.9 

18.3 

.59 

7H6 

1.58 

2.31 

3.05 

4.53 

6.01 

1.24 

im 

7.40 

9.60 

14.0 

18.6 

.60 

7^6 

1.62 

2.37 

3.13 

4.64 

6.17 

1.25 

15 

7.49 

9.72 

14.2 

18.7 

.61 

7^6 

1.67 

2.43 

3.20 

4.76 

6.32 

1.26 

15^ 

14.4 

19.0 

.62 

75^6 

1.71 

2.49 

3.28 

4.88 

6.47 

1.27 

15H 

14.6 

19.2 

.63 

7?16 

1.75 

2.55 

3  37 

5.00 

6  63 

1  28 

153^1 

14.7 

19.4 

.64 

71  He 

1.80 

2.62 

3.45 

5.12 

6.79 

1.29 

15H 

14.9 

19.6 

.65 

71M6 

1.84 

2.68 

3.53 

5.24 

6.95 

1.30 

1556 

15.1 

19.9 

.66 

715/(6 

1.89 

2.75 

3.61 

5.36 

7.11 

1.31 

15% 

15.3 

20.1 

.67 

8H6 

1.93 

2.81 

3.70 

5.48 

7.28 

1.32 

I51M6 

15.5 

20.3 

.68 

m& 

1.98 

2.87 

3.79 

5.61 

7.44 

1.33 

I51M6 

15.6 

20.6 

.69 

2.02 

2.94 

3.87 

5.73 

7.61 

1.34 

16H6 

15.8 

20.8 

.70 

gi2 

2.07 

3.01 

3.95 

5.86 

7.77 

1.35 

16M6 

16.0 

21.1 

.71 

8}.^ 

2.12 

3.07 

4.04 

5.99 

7.94 

1.36 

16M6 

16.2 

21.3 

.72 

8^ 

2.16 

3.14 

4.13 

6.12 

8.11 

1.37 

16M6 

16.4 

21.6 

.73 

83/4 

2.21 

3.21 

4.22 

6.24 

8.28 

1.38 

16^6 

16.6 

21.8 

.74 

m 

2.26 

3.28 

4.31 

6.38 

8.45 

1.39 

161  He 

16.8 

22.0 

1  Values  of  discharge  for  heads  up  to  0.20  foot  do  not  follow  the  formula  but  are  taken  directly  from  the 
calibration  curve. 
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Tablb  4. — Di4ivharuv  tahU    for  inr    triuitfjuiar-mttrh 

tractions   atmputvd   fntm   tlu-    formufa    (,/ 


Head,  11 


Feti 
aau 

.21 
.22 
.23 
.24 
.25 
.26 
.27 
.28 
.Td 
.30 
.31 
.32 
.33 
.34 
35 
.36 
.37 
.38 
.38 
.40 
.41 
.42 
.43 
.44 
.45 
.40 
.47 
.48 
.49 
.SO 
.51 
.52 
.53 
.54 


2»* 


s 

sin 
31* 
3H 

31/. 


Dbcharfo, 
Q 


1 

1 

•1 
} 

1 

5^6 

5M 
5H 
6^ 
«i 
5^ 
5Ji 
6 

6W 
6H 


Sit.' 

a 


A. 

044 

fv^2 

'^ 
072 
080 
088 
006 
106 
115 


UMd.  U 


I  Di.Mt  hiirvp 


FtH 

a.vs 

.:« 

.57 
.58 
.59 
.60 
.61 
.02 
.63 
.64 
.(5 
.?6 
.67 
.68 
.09 
.70 
.71 
.72 
.73 
.74 
.75 
.76 
.  u 
.78 
.79 
.80 
.81 
.82 
.83 
.84 
.85 
.86 
.87 


Jnck€» 


■fi 

1.504 


^} 


.-••10 

'.Wi 
1.03     , 

m 

1.00 

1.10 

8  4 

1.14 

»4 

1.18 

9 

1.22 

9^ 

1.26 

9M 

1.30 

9H 

1.34 

9h 

1.39 

9H 

1.43 

9M 

1.48 

9»W« 

1.52 

9«M« 

1.57 

10 'ie 

1.61 

10  H« 

1.66 

lO^l* 

L71 

lOMe 

L76 

10^6 

1.81 

10«H« 

1.86 

•t 

InektM 

0.90 

10>M« 

.91 

.92 

IM« 

.93 

11  >i« 

.94 

114 

.95 

114 

.96 
.97 

11^ 
llH 

.98 

11*4 

.99 

11J4 

1.00 

12 

l.Ol 

12^i 

1.02 

12H 

1.03 

12H 

1.04 
1.05 

"it 

1.06 

12H 

1.07 

12«H6 

l.ON 

Wi^U 

1.00 

13M. 

1.10 

mie 

1.11 

13^1  e 

1.12 

mit 

1.13 

13^6 

1.14 

13»«, 
13t^« 

1.15 

1.10 

13«H« 

1.17 

14H« 

1.18 

mu 

1.19 

HM 

1.20 

14H 

1.21 

14^i 

1.22 

14H 

1.23 

14M 

1.24 

14H 

1.25 

15 

iiplvte  OOtlr 


DliMhorgB, 


tiecft. 
1.93 
L97 
2.03 

za8 

3.13 
119 
S.2S 
ZSl 
Z87 
2.13 
Z40 
Z&5 
2.61 
2.68 
2.74 
2.81 
2.87 
294 
3.01 
S.08 

lis 

S.22 

s.ao 

3.37 
3.44 
3.52 
8.50 
3.67 
8.75 
8.88 
8.91 
3.90 
4.07 
4.16 
4.34 
4.38 


LIMITATIONS  OF  WEIRS 

The  weir,  when  properly  set  and  maintained,  is  perhaps  the  most 
accurate  means  of  measuring  flowing  water,  but  when  operated 
under  field  conditions,  such  as  are  found  in  irrigation  practice,  it  is 
often  unreliable.  In  order  that  a  weir  shall  continue  to  niea.sure 
water  accurately  the  side  and  bottom  contraction  distances  must 
remain  unchanged.  "Water  passing  through  earth  channels  car- 
ries moi*e  or  less  sand  and  sediment  which  accumulate  in  the  weir 
box  or  pond,  upstream  from  the  weir  bulkhead.  This  filling  eventu- 
ally destroys  the  standard  bottom-contraction  distance,  thus  increas- 
ing the  velocity  of  the  water's  approach.  The  error  thus  caused  in 
the  rate  of  discharge  is  slight  at  first,  but  when  tlie  surface  of  the 
deposit  approaches  the  level  of  the  crest,  the  increase  in  discharge 
over  that  indicated  by  the  head  is  appreciable. 

Wooden  crest  and  sides  for  a  weir  notch  are  not  desirable,  as  their 
natural  wear  and  deterioration  dull  the  edge  of  the  notch  and  re- 
sult in  increased  discharge.  A  weir  box  built  to  provide  proper 
side  and  bottom  contraction  distances  requires  a  large  amount  of 
material. 

In  many  cases  the  weir  can  not  be  used  because  of  insufficient  grade 
or  available  head.     If  the  surface  of  the  water  below  the  weir  rises 

77603"— 31 2 
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above  the  crest  level,  the  rate  of  flow  is  reduced.  Moreovex,  a  weir^ 
may  easily  be  altered  ill  order  to  obtain  an  unfair  advantage  either 
wav. 

PARSHALL  MEASURING  FLUME 

The  Parshall  measuring  flume  consists  of  a  converging  section, 
a  throat,  and  a  diverging  section,  the  floor  of  the  throat  section  be- 
ing inclined  as  shown  in  Figure  2,  section  L-L.  Numerous  field 
experiments  have  proved  this  device  to  be  accurate  and  dependable. 

The  discharge  through  the  Parshall  flume  is  called  free  flow  when 
the  elevation  of  the  water  surface  downstream  from  the  throat  of 


SECTION    L-L 

FiGL'HE  2. — I'lau  aud  e]«'vation  of  tlie  Pai-sliall  measuring  tlume 

the  flume  is  not  sufficient  to  cause  the  flow  to  be  retarded  by  the  back- 
water. When  the  surface  downstream  is  high  enough  to  affect  the 
flow,  the  critical  point  of  submergence  has  been  reached  and  the 
condition  of  submerged  flow  begins.  At  first  the  discharge  is  only 
slightly  decreased,  but  as  the  degree  of  submergence  increases  a 
greater  reduction  in  the  rate  of  flow  results;  when  the  downstream 
and  upstream  water  surfaces  have  the  same  elevation  the  sub- 
mergence is  said  to  be  complete. 

Two  advantages  of  the  Parshall  measuring  flume  are  that  its 
accuracy  is  not  affected  by  a  high  degree  of  submergence  and  the 
high  velocity  of  the  water  in  the  converging  section  prevents  accumu- 
lation of  sand  and  silt. 

Table  5  gives  the  required  dimensions  for  various  sizes  of  the 
Parshall  measuring  flume,  the  letters  referring  to  Figure  2.  The 
size  of  flume   (W)   is  tnkpii  as  the  hoi'izoutal  dista7K'e  between  the 
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vertical,  parallel  walls  of  the  thnmt  s(H:ti()n,  and  is  identical  with 
the  cie.st,  which  is  the  lino  where  the  level  floor  of  the  <*onver^in^ 
section  joins  the  inclined  floor  of  the  throat  section.  The  floor  of 
iho  (•onvcr^in'T  section  is  level  Ijoth  transversely  and  longitudinally. 
Vov  flumes  ran«;in«r  in  size  from  1  foot  to  4  feet,  the  lenjzths  of  thr 
throat  and  divcr«rinL'  sections  are  nniforndy  2  feet  and  ''\  feet,  re- 
s|HM-tively.  'Hie  floor  of  the  throat  section  slopes  downward  fmni 
llie  crest  \)  inches  in  2  feet  of  leniith.  The  floor  of  the  divci 
-ection  in  the  1-foot  to  4- foot  sizes  slopes  upward  G  inches  in  3  ;  :  . 
thus  the  elevation  of  the  floor  of  the  downstream  end  of  the  flume 
is  :\  incheii  lower  than  the  crest.     'I'^^'^  length  of  the  side  wall  of  the 

W 

•  onvertrinj?  section   (fi^.  2.  A)   has  neeii  arbitrarily  taken  as  2  "*"*' 

which  determines  the  axial  length  (B)  as  given  in  Table  5  for  the 
1  to  4  foot  flumes.     The  smaller  flumes,  0.25,  0.50,  and  0.75  foot, 

dej)art  somewhat   fi- *-   t-.f^      nf  diim  t-  ■■  '      npplicable  to  the 

liuijei-  flumes. 


Taulb  5. — Dimcn. 


ttipaciticM    of    the  Panthnll    tmnnuihig   flimi' 
various  fmtt  IvnythH 

(letters  refer  to  FiKure  2) 


Free-flow 

capacity 

w 

A 

u 

B 

C 

I) 

K 

F 

f; 

K 

S 

Maxi- 

Mini- 

Ft.  in. 

In. 

In. 

In. 

In. 

mum 
Sec.ft. 

IIIUIIJ 

Ftrt 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.in. 

Ft. 

«. 

Ste.ft. 

a25 

1    6H 

I     W 

1    6 

7 

10^«      1     3 

yi 

24 

\\2 

1.2 

(1.  m 

.50 

2      lU 

1    4M«     2              1    3yi 

1    3W       16 

I 

4^ 

2.9  ! 

.75 

2  Wi 

1  im       2  10    i     I     3 

1  Wi       2 

1 

l^i 

44 

6.7  1 

1 

4    6 

3                 4    4Ti'     2 

2  y'i      ;i 

2 

16      ! 

2 

6 

3    4           4  lOU     3 

3  ' 

2 

33 

7 

3 

5    6 

3  8       .)  m    4 

/•, 

2 

SO 

1.0 

4 

« 

4           1    5  nyH     5 

fi       ;     . 

2 

3 

a 

lis 

L3 

The  rate  of  flow  is  determined  by  the  head  or  depth  of  water  at 
Ha  (flg.  2)  in  case  a  free-flow  condition  exists,  and  at  l)oth  Ha  and 
Hh  in  the  case  of  submerged  flow.  The  up]>er  head  (Ha)  is  ob- 
served at  a  point  w^ho.se  distance  from  the  end  of  the  cre.st  is  two- 
thirds  of  the  length  of  the  side  wall  of  the  converging  section. 
(Fig.  2.  3  A.)  The  lower  head  (Hn)  is  observed  near  the  down- 
stream end  oi  the  throat  .section.  Both  gauges  Ha  and  Hb  should 
Ix^.  set  with  the  zeros  of  the  scales  at  the  elevation  of  the  crest  of 

the  flMliu», 

FREE  FLOW 

Free  flow  is  that  condition  under  whicli  tiie  rate  of  tiiscliarge  is 
dependent  solely  upon  the  length  of  the  crest  and  the  depth  at  the 
gauge  point.  Ha,  in  the  conveiging  section.  Because  of  the  ability 
of  the  Panshall  measuring  flume  to  withstand  a  relatively  high  de- 
gree of  submergence  without  reduction  in  the  rate  of  flow,  free-flow 
discharge  is  obtained  with  a  rather  wide  range  of  backwater  con- 
ditions downstream  from  the  structure.  It  has  been  observed  that 
the  stream  pa.ssing  through  the  throat  can  assume  two  ditferent 
stages  of  free  flow:   (1)   The  water  at  high  velocity  moves  in  a  thin 
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sheet  which  conforms  cloSel^^  with  the  dip  at  the  lower  end  of  the 
throat  (indicated  b}^  Q  in  Figure  2),  and  (2)  the  backwater  raises 
the  water  surface  to  P,  causing  a  ripple  or  wave  to  form  at  or  near 
the  downstream  end  of  the  throat.  For  this  higher  stage  (P)  there 
occurs  a  marked  reduction  in  the  velocity  of  the  Avater  as  it  leaves 
the  lower  end  of  the  flume.  If  the  ratio  of  the  Hb  gauge  to  the  Ha 
gauge  is  0.7  or  less  for  the  1  to  4  foot  flumes,  or  0.6  for  the  0.25,  0.50, 
and  0.75  foot  flumes,  then  the  rate  of  discharge  may  be  found  by 
measuring  the  depth  at  the  Ha  gauge  and  referring  to  Table  6.  The 
ratio  of  the  Hn  gauge  to  the  Ha  gauge  is  found  by  dividing  the  depth 
or  head  at  Hb  by  the  depth  as  measured  at  Ha. 

Table  6  gives  the  rates  of  discharge  in  second-feet  through  this 
flume  for  sizes  of  from  0.25  foot  to  4  feet.  The  0.25-foot  flume  is 
intended  for  the  accurate  measurements  of  small  flows  down  to 
approximate  one-thirtieth  second-foot  as  a  minimum. 

Table  6. — Free  How  discliarge  through  ParshaU  measuring  flume'^ 


Head 
Ha 


Discharge,  Q,  for  throat  widths,  W,  of— 


0.25 
foot 


0.50 
foot 


.„, 

Sec.-ft\ 

0.10 

0.028 

.11 

.033 

.12 

.037 

.13 

.042 

.14 

.047 

.15 

.053 

.16 

.058 

.17 

.064 

.18 

.070 

.19 

.076 

.20 

.082 

.21 

.089 

.22 

.095 

.23 

.102 

.24 

.109 

.25 

.117 

.26 

.124 

.27 

.131 

.28 

.138 

.29 

.146 

.30 

.154 

.31 

.162 

.32 

.170 

.33 

.179 

.34 

.187 

.35 

.196 

.36 

.205 

.37 

.213 

.38 

.222 

.39 

.231 

.40 

.241 

.41 

.250 

.42 

.260 

.43 

.269 

.44 

.279 

.45 

.289 

.46 

.299 

.47 

.309 

.48 

.319 

.49 

.329 

.50 

.339 

.51 

.350 

.52 

.361 

.53 

.371 

.54 

.382 

.55 

.393 

.56 

.404 

Sec.-)t. 

0.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.14 
.15 
.16 
.18 
.19 
.20 
.22 
.23 
.25 
.26 
.28 
.29 
.31 
.32 
.34 
.36 
.38 
.39 
.41 
.43 
.45 
.47 
.48 
.50 
.52 
.54 
.56 
.58 
.61 
.63 
.65 
.67 
.69 
.71 
.73 
.76 
.78 
.80 
.82 


0.75 
foot 


Sec.-jt. 
0.09 
.10 
.12 
.14 
.15 
.17 
.19 
.20 
.22 
.24 
.26 
.28 
.30 
.32 
.35 
.37 
.39 
.41 
.44 
.46 
.49 
.51 
.54 
.56 


.64 
.67 
.70 
.73 
.76 
.78 
.81 
.84 
.87 
.90 
.94 
.97 
1.00 
1.03 
1.06 
1.10 
1.13 
1.16 
1.20 
1.23 
1.26 


Ifoot 


Sec.-ft 


0.35 
.37 
.40 
.43 

.46 
.49 
.51 
.54 
.58 
.61 


.71 
.74 
.77 
.80 
.84 
.88 
.92 
.95 
.99 
1.03 
1.07 
1.11 
1.15 
1.19 
1.23 
1.27 
1.31 
1.35 
1.39 
1.44 
1.48 
1.52 
1.57 
1.62 
1.66 


2  feet 


Sec.-jt.  Sec.-ft. 


3  feet 


0.66 
.71 

.77 


.93 
.99 
1.05 
1.11 
1.18 
1.24 
1.30 
1.37 
1.44 
1.50 
1.57 
1.64 
1.72 
1.79 
1.86 
1.93 
2.01 
2.09 
2.16 
2.24 
2.32 
2.40 
2.48 
2.57 
2.65 
2.73 
2.82 
2.90 
2.99 
3.08 
3.17 
3.26 


0.97 
1.04 
1.12 
1.20 
1.28 
1.37 
1.46 
1.55 
1.64 
1.73 
1.82 
1.92 
2.02 
2.12 
2.22 
2.32 
2.42 
2.53 
2.64 
2.75 
2.86 
2.97 
3.08 
3.23 
3.32 
3.44 
3.56 
3.68 
3.80 
3.92 
4.05 
4.18 
4.31 
4.44 
4.57 
4.70 
4.84 


4  feet 


Sec.-jt. 


1.26 

1.36 

1.47 

58 

68 


2.78 
2.92 
3.06 
3.19 
3.34 
3.48 
3.62 
3.77 
3.92 
4.07 
4.22 
4.38 
4.54 
4.70 
4.86 
5.03 
5.20 
5.36 
5.63 
5.70 
5.88 
6.05 
6.23 
6.41 


Head 
Ha 


Feet 
0.57 

.58 
.59 


.90 
.91 
.92 
.93 
.94 
.95 
.96 
.97 


1.  DO 
1.01 
1.02 
1.03 


Sec.-ft. 

0.415 
.427 
.438 
.450 
.462 
.474 
.485 
.497 
.509 
.522 
.534 
.546 
.558 
.571 
.584 
.597 
.610 
.623 


Discharge,  Q,  for  throat  widths,  W,  of— 


0.25 
foot 


0.50 
foot 


Sec.-ft 
0.85 
.87 
.89 
.92 
.94 
.97 
.99 
1.02 
1.04 
1.07 
1.10 
1.12 
1.15 
1.17 
1.20 
1.23 
1.26 
1.28 
1.31 
1.34 
1.36 
1.39 
1.42 
1.45 
1.48, 
1.50 
1.53 
1.56 
1.59 
1.62 
1.65 
1.68 
1.71 
1.74 
1.77 
1.81 
1.84 
1.87 
1.90 
1.93 
1.97 
2.00 
2.03 
2.06 
2.09 
2.12 
2.16 


0.75 
foot 


Sec.-jt. 
1.30 
1.33 
1.37 
1.40 
1.44 
1.48 
1.51 
1.55 
1.59 
1.63 
1.66 
1.79 
1.74 
1.78 
1.82 
1.86 
1.90 
1.94 
1.98 
2.02 
2.06 
2.10 
2.14 
2.18 
2.22 
2.27 
2.31 
2.35 
2.39 
2.44 
2.48 
2.52 
2.57 
2.61 
2.66 
2.70 
2.75 
2.79 
2.84 
2.88 
2.93 
2.98 
3.02 
3.07 
3.12 
3.17 
3.21 


Ifoot 


Sec.-ft. 
1.70 
1.75 
1.80 
1.84 
1.88 
1.93 
1.98 
2.03 
2.08 
2.13 
2.18 
2.23 
2.28 
2.33 
2.38 
2.43 
2.48 
2.53 
2.58 
2.63 
2.68 
2.74 
2.80 
2.85 
2.90 
2.96 
3.02 
3.07 
3.12 
3.18 
3.24 
3.29 
3.35 
3.41 
3.46 
3.52 
3.58 
3.64 
3.70 
3.76 
3.82 
3.88 
3.94 
4.00 
4.06 
4.12 
4.18 


2  feet 

3  feet 

Sec.-ft. 

Sec.-ft. 

3.35 

4.98 

3.44 

5.11 

3.53 

5.25 

3.62 

5.39 

3.72 

5.  53 

3  81 

5  68 

3.91 

5.82 

4.01 

5.97 

4.11 

6.12 

4.20 

6.26 

4.30 

6.41 

4.40 

6.56 

4.50 

6.71 

4.60 

6.86 

4.70 

7.02 

4.81 

7.17 

4.91 

7.33 

5.02 

7.49 

5.12 

7.65 

6.23 

7.81 

5.34 

7.97 

5.44 

8.13 

6.55 

8.30 

6.66 

8.46 

5.77 

8.63 

5.88 

8.79 

6.00 

8.96 

6.11 

9.13 

6.22 

9.30 

6.  33 

9.48 

6.44 

9.65 

6.  56 

9.82 

10.0 

6.80 

10.2 

6.92 

10.4 

7.03 

10.5 

7.15 

10.7 

7.27 

10.9 

7.39 

11.1 

7.51 

11.3 

7.63 

11.4 

7.75 

11.6 

7.  88 

11.8 

8.00 

12.0 

8.12 

12.2 

8.25 

12.4 

8.38 

12.6 

4  feet 


Sec.-fl. 
6.59 
6.77 
6.96 
7.15 
7.34 
7.53 
7.72 
7.91 
8.11 
8.31 
8.51 
8.71 
8.91 
9.11 


9.74 
9.95 
10.2 
10.4 
10.6 
10.8 
11.0 
11.2 
1J.5 
11.7 
11.9 
12.2 
12.4 
12.6 
12.8 
13.1 
13.3 
13.6 
13.8 
14.0 
14.3 
14.6 
14.8 
15.0 
15.2 
15.5 
15.8 
16.0 
16.2 
16.5 
16.8 


>  Letters,  Ha  and  W,  refer  to  Figure  2. 
corresponding  units  in  Table  2. 


To  convert  decimal  fractions  of  a  foot  to  inches  and  fractions,  set 
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Disrharge,  Q,  for  throat  widths,  >V,  i 


0.25 
foot 


O.AO 
foot 


0.75 
fbot 


Ifoot 


2ftot 


Sfcet 


4  feet 


DLtobarRp.  Q.  for  throat  widths.  Vf,  of— 


ifoot 


2f^t 


3ftot 
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•*'.  w 
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1.2.5 

IH.I 
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18.  3 

1.27 

IS.  6 

1.28 

18.9 

1.29 

19.1 
19.4 
19.7 
19.9 
20.2 
20.5 

1.31 
1.32 
1.33 
1.34 
1.:J6 

20.8 
21.0 
21.3 

1.36 
1.37 
J.  38 

j    21.6 

1.39 

J 1 

,',      ,;, 

1  1     'Z 

32 
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FiOURB  3. — Diagnim  for  computfu*?  8ubm.r>;e<i  flow  through  0.25.foot  l^arahall  mea«ur- 

lua  fluiuo 


SUBMERGED  FLOW 

When  the  ratio  of  Hb  to  Ha  readings  exceeds  0.7  for  flume.s  of  1  foot 
and  hirger  in  size,  and  0.6  for  those  less  than  1  foot,  it  becomes 
necessary  to  apply  a  correction  to  the  free-flow  discliarge  as  given 
n  Table  6  in  order  to  determine  the  rate  of  the  submerged  flow. 
I  his  comj)uted  submerged  flow  is  determined  by  the  u.^e  of  the 
iiagrams  shown  in  Fi«:ures  8.  4.  5.  and  6.  The  correction  diagram 
for  the  1-foot  flume  (hfr.  6)  may  he  ummI  for  larger  flumes  by  multi- 
plying the  correction  for  the  l-foot  flmnc  by  the  factor  given  below 
for  the  particular  flume. 

Size  of  flunij' 
(W) 
feet  Multiplier 

2—  in.  l.'s 

3 214 
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For  exaiiipie,  suppose   the   head    on   the   Ha   ^auge   of   a   3-foot 

Parshall  measuring  flume  is  1.34  feet,  and  on  the  Hb  gauge  it  is  1.21 

1  21 
feet.     The  ratio  ^  '^ .   is  approximately  0.90  or  90  per  cent.     At  the 


Ce  .03  j04      .05     .06  .07  08 .09  .O      .125     .15   J75  .2       .25      .3    35    .4  45  .5      .6      .7    .8   .9    lO      i2 

CORRECTION-CUBIC    FEET    PER    SECOND 

Figure  4. — Diagram  for  computing;  submerged  flow  throu.2rh  0. .50-foot  Parshall  measur- 
ing- flume 


.03  04      £)5     j06  X)7  J06  j09  JO      .125     .15  J75  .2       .25      .3   .35    4         .5      .6      .7    JB    .9   1.0       125     1.5   L75    2        2  5 

CORRECTION-CUBIC    FEET    PER   SECOND 

Figure  5. — Diagram  for  computing  submerged  flow  through  0.75-foot  Parshall  measur- 
ing flume 


j06  XJ7  08  JCI9  .10      .125     J5   J75  .2       .25      .3    .35    4         .5      .6      .7    .8    .9    10       1.25     13    1.75    2        2.5      3    3.5    4  45  5       6      7 
CORRECTION-CUBIC    FEET    PER    SECOND 

Figure  6. — Diagram  for  computing  submerged  flow  through  1-foot  Parshall  measur- 
ing flume 

left  margin  of  the  diagram  (fig.  6)  find  the  number  1.34  and  follow 
the  horizontal  line  to  where  it  intersects  the  curve  for  90  per  cent 
submergence.  Then  follow  down  the  vertical  line  to  the  bottom  of 
the  diagram.     This  shows  the  correction  for  a  1-foot  flume  to  be 


aboiii  1.0  M'cona  i»'«i.  i  lu'  i»'in'<uon  lor  mr  ..  i<m.i  liuiiic  i-  iMiiim 
by  inultiplyiii^  l.()  hv  2.4.  which  «;ivos  H.H4  socond-fccM.  From  Table 
()  it  is  foiiiul  that  tht'  froi'-How  disrhar^c  for  a  :i-f<H)t  flimic  with  an 
upper  ht'a<l  (Ha)  <>f  l.'^4  fvvt  is  UH)  st'coiul-foct.  For  sulHiinrirofi 
flow,  tluMvfore,  the  (lisrhar«zo  is  19.0-  8.8  or  lo.iJ  second -fori 

Apiin,  for  a  submerged  How  through  a  0.5-foot   flnnic 11,^ 

is  0.72  foot  and  Hn  is  0.59  foot,  tho  ratio  is  approximately  0.82, 
and  the  correction  (H^.  4)  is  0.18  second-foot.  From  Table  6  the 
free-flow  dischai-^e  for  the  head  (Ha)  of  0.72  foot  is  found  to  l)e 
1.23  second-feet,  and  the  subnierjjed  flow  is  liJ8— 0.18=1.05  second- 
feet. 

SETTING  AND  SIZE 

Successful  operation  of  the  Parshall  flume  depends  u|>on  .setting 
the  crest  at  tlie  correct  elevation  with  reference  to  the  l)ed  of  the 
ch'innel.  Where  sufficient  fall  is  available  this  setting  may  Ix;  de- 
termined with  little  difficultv,  but  if  the  fall  is  slight  care  must  Ix* 
taken  in  fixing  the  height  of  the  crest  8o  that  if  possible  the  degree 
of  submergence  shall  not  exceed  the  limits  of  free-flow  operation  a.s 
explained  on  page  9.  In  all  cases  it  is  necessary  to  .sc»t  the  crest  so 
that  the  submergence  shall  not  exceed  the  practical  limitation  of 
about  95  per  cent  since  the  flume  will  not  measure  accurately  if  the 
degree  of  submergence  exceeds  this  limitation.  The  elevation  of  the 
crest  depends  upon  the  quantitv-  "f  wMt.f  f..  I...  i.w.mviii-..i1  mi..]  tlw. 
size  of  flume  to  be  used. 

For  example,  let  it  be  desire<l  in  hmmmih-  i^  -»•«  mmm -hii  m  ji  rn-.m- 
nel  of  moderate  grade,  with  a  depth  of  water  of  1.5  feet  at  the  point 
where  the  flume  is  to  be  located.  This  ouantity  can  be  measured 
through  .several  sizes  of  flume,  but  from  tne  standpoint  of  economy 
the  smallest  practical  size  should  be  selected.  Assume  that  a  sub- 
mergence of  70  per  cent  shall  not  be  exceeded  in  order  that  the  flow 
may  be  determined  by  the  single  gauge  Ha.  Fii-st,  consider  a  3-foot 
flume.  For  a  discharge  of  12  second-feet  (Table  6)  it  will  be  noted 
that  the  upper  head.  Ha,  is  1  foot.  For  a  submergence  of  70  per 
cent,  the  ratio  of  Hn  gauge  to  Ha  gauge  is  0.7:  whence  Hn  for  tnis 
condition  of  flow  is  found  to  be  0.7  foot.  The  loss  of  head  or  diflVr- 
ence  in  elevation  between  the  water  surfaces  upstream  and  down- 
stream will  therefore  be  approxinuUely  0.8  foot.  Since  the  depth 
of  the  water  downstream  has  been  assimied  to  be  1.5  feet,  the  depth 
upstream  will  be  greater  by  0.3  foot,  the  loss  in  head,  or  1.8  feet. 
Now,  since  the  Ha  head  is  1.0  foot,  it  is  apparent  that  tne  level  floor 

of  the  converging  section  mn-t  ' *  "  "•  font  nbr)vo  the  In  '    ^  *' 

channel. 

Next,  consider  a  2-fo(>t  flume,  line  tlie  uj)per  head  (Ha)  i>  l.^U 
feet  for  a  free-flow  discliarge  of  12  second-reet.  The  Hi,  head  for 
70  per  cent  submergence  wouhl  be  1.30 X. 70,  or  0.91,  and  the  loss  of 
head  about  0.4  foot.  For  this  condition,  the  depth  of  water  up- 
stream from  the  flume  would  be  about  1.9  feet,  and  the  elevation 
of  the  crest  would  be  O.G  foot  above  the  bed  of  the  channel. 

Similarly,  for  a  1-foot  flume  to  measure  12  second-feet  for  a  70 
per  cent  submergence,  the  loss  of  head  is  anproximately  0.(5  f(K)t, 
and  the  crest  elevation  above  the  bed  of  the  cnannel  would  be  about 
0.1  foot. 
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It  is  noted  that  as  the  size  of  flume  decreases,  the  loss  of  head 
becomes  greater,  and  the  elevation  of  the  floor  of  the  flume  above 
the  bed  of  the  channel  becomes  less.  It  is  usually  the  better  prac- 
tice to  set  the  flume  high  rather  than  low,  as  a  margin  of  safety  in 
allowing  for  variations  of  the  Avater  surface  downstream  from  the 
structure.  For  the  1-foot  flume  setting,  a  loss  of  head  of  0.6  foot 
may  endanger  the  banks  of  the  upper  section  of  the  channel.  The 
3-foot  flume  setting,  in  this  case,  requires  an  elevation  of  the  floor 
above  the  bed  of  the  channel  of  0.8  foot,  but  the  loss  of  head  is  the 
least  of  the  three.  It  is  concluded  that  the  2-foot  flume  is  the  most 
practical  installation  to  meet  the  conditions. 

In  some  cases  it  may  be  impracticable  to  set  the  flume  to  operate 
under  a  free-flow  condition,  because  of  insufficient  available  fall,  and 
it  will  then  become  necessary  to  use  both  the  Ha  and  Hb  gauges,  as 
previously  explained.  The  flume  may  be  placed  so  as  to  operate  at 
any  desired  degree  of  submeroence. 

For  example,  let  it  be  required  to  use  a  3-foot  flume  to  measure 
12  second-feet  at  a  submergence  of  90  per  cent.  To  arrive  at  the 
proper  elevation  of  the  crest  above  the  bottom  of  the  channel,  it  is 
necessary  to  refer  to  Figure  6.  For  the  submerged  flow  of  12  second- 
feet,  the  value  of  Ha  will  be  somewhat  greater  than  for  free  flow. 
Try  Ha  at  1.2  feet.  The  free-flow  discharge  for  this  head  will  be 
found  to  be  15.96  second-feet.  The  diagram  shows  that  the  correc- 
tion for  90  per  cent  submergence  for  Ha  at  1.2  feet  is  about  1.35  sec- 
ond-feet for  a  1-foot  flume,  and  that  for  the  3-foot  flume  will  be 
2.4  times  1.35,  or  3.24  second-feet.  This  amount  subtracted  from  the 
free  flow  of  15.96  second-feet  will  give  a  submerged  flow  of  12.72 
second- feet.  This  assumption  shoAvs  that  the  value  of  Ha  is  too 
large. 

For  Ha  at  1.16  feet,  the  computed  submerged  discharge  will  be 
found  to  be  approximately  12.02  second-feet,  which  is  close  enough 
for  the  purpose.  For  this  condition  the  loss  of  head  will  be  10  per 
cent  of  the  upper  head  (Ha),  or  approximately  0.12  foot.  This  loss 
of  head  added  to  the  depth  of  water  downstream  will  be  1.62  feet, 
or  the  depth  of  water  upstream.  Since  the  value  of  the  Ha  head  is 
1.16  feet,  the  crest  elevation  will  be  the  difference,  or  0.46  foot. 

CONSTRUCTION 

The  Parshall  measuring  flume  may  be  built  of  timber,  of  concrete, 
or,  in  the  smaller  sizes,  of  sheet  metal.  The  dimensions  for  the 
various  sizes  of  flumes  are  given  in  Table  5,  in  which  several  col- 
umns are  headed  by  capital  letters  referring  to  the  corresponding 
dimensions  shown  in  Figure  2.  In  the  construction  of  this  flume 
it  is  necessary  to  build  to  exact  dimensions,  especially  the  converging 
and  throat  sections. 

For  a  flume  made  of  lumber,  sills  and  posts  should  be  of  ample 
size,  with  substantial  cross  bracing.  Figure  2  presents  a  plan  for  a 
framed  structure,  with  4  by  4  inch  sills  and  posts  and  common  2-inch 
plank  for  the  walls  and  floor.  For  the  larger  flumes,  4  by  6  inch 
posts  and  sills,  with  3-inch  surfaced  plank  will  l:>e  found  to  be  more 
satisfactory.  Treating  the  material  with  appropriate  preservatives 
will  lengthen  the  life  of  the  structure.  The  bottom  wall  planks 
should  be  placed  before  the  floor  is  laid.    This  will  prevent  the  sides 


IKIUGATIOX    CUA  I.) 

from  cr<)\v<lin«:  or  l)iil«jrm;i;  in  iil  tin*  liottoin  and  lliu?<  mati'iially 
nIU'riii«r  tlio  in^i<lt'  diiiu'iisions  of  tlio  tlmiir.  It  is  rccoinmeiided  that 
a  5/s-inch  syiuv  l)o  loft  between  plaiiK  placing  the  floor  and 

walls,  to  allow   for  swell injr. 

It  is  essential  that  the  ci*<'st  Im'  strai^lit  ajul  level,  and 
the  floor  of  the  oonverjjrinjr  sertitm  Im*  level  in  both  direct mn^.  au 
an<rle-iron  crest,  as  indicated  in  Fi^nrc  2,  is  strongly  ret'omniended. 
This  metal  piece,  which  insures  a  true  and  definite  edp\  should 
be  jzained  in  to  set  flush  with  the  floor  line,  and  >hnul<l  be  tinnlv  Iwld 
in  place  by  substantial  screws  with  countersunk  heads. 

Suitable  win^  walls  should  be  provided  at  the  endh  . 
ture.  Those  at  the  upstream  end  should  lx»  built  at  anjrles  of  about 
45°  with  the  axis  of  the  flume.  In  the  smaller  flumes  the  down- 
stream winjijs  may  be  extended  to  the  sides  of  the  channel  at  ri«rht 
an«rles  to  the  flume.  It  is  best  to  pnjvide  a  short,  inclined  floor,  with 
a  slope  of  about  1  to  4,  laid  flush  with  the  upper  entl  of  the  floor  of 
the  conver<^in«r  section  of  the  flume,  as  shown  in  Figure  2.  If  the 
material  in  the  bed  of  the  channel  is  soft,  either  stone  riprap  or  a 
wooden  apron  should  be  provided  at  the  down.stream  end  of  the 
structure  to  prevent  erosion  of  the  bed  and  banks. 

The  construction  of  this  fliune  in  sheet  metal  for  the  0.2r> 
0.75,  1,  and  2  foot  sizes  has  proved  to  be  very  satisfactory,  bui  iinj 
cost  somewhat  exceeds  that  of  concrete  or  wood.  The  metal  flmne 
has  advantajros  in  that  it  is  portable,  can  be  readily  set,  and  is  rela- 
tively long-lived.  Use  of  factory-made  Humc^  -fioiilrl  nssnrc  nccii- 
racy  of  dimensions  and  uniform  construction. 

Concrete  is  preferable  for  the  larjjer  flume.    .;,.;     w  ;       ....    ^ 

more  than  timber.  It  is  durable  and  is  little  subject  to  expansion 
and  contraction,  thus  insurin«r  uniformity  in  operation.  The  method 
of  construction  is  that  of  ordinary  reinforced-conci-ete  work  of  a 
monolithic  nature. 

STILLING  WELLS  AND  GAUGES 

The  rate  of  flow  is  determined  by  the  water  depths  in  tlu 
ing  and  throat  sections  of  the  flume.  The  stream  of  water  flowing 
through  the  device  varies  slightly  in  depth,  due  to  the  pul.saticms 
naturally  set  up  in  the  moving  water.  A  staff  gauge  set  vertically 
at  the  proi)er  point  on  the  inside  of  the  converging  wall  can  l^e 
read  as  the  upper  head  (Ha)  with  a  fair  degree  of  accuracy,  while 
placing  such  a  gauge  on  the  inside  of  the  throat  st»ction  to  observe 
the  lower  head  (Hu)  would  be  found  to  l)e  imprnctirablo  bormiso 
of  the  roughness  of  the  water  surface. 

For  best  results,  it  is  i-ecommended  that  these  In ;  ,,i.. ,  ;,. 

water  be  observed  in  special  com|)artments  or  stilling  wells  set 
just  outside  of  the  flume,  with  small  inlet  tulx»s  connecting  the 
wells  with  the  flume.  The  staff  gauge  is  set  vertically  on  the  inside 
face  of  the  stilling  well,  with  the  zero  or  initial  point  of  the  grad- 
uated scale  level  with  the  crest.  It  is  preferable  to  have  this  gauge 
graduated  in  feet,  and  tenths  and  hunaredths  of  a  foot,  rather  than 
in  feet  and  inches. 

The  stilling  well  (fig.  7)  should  be  of  sound  material,  constructed 
with  sides  and  bottom,  and  be  set  vertically,  close  to  the  outside  of 
the  flume,  as  shown  in  Figure  2.    At  a  point  two-thirds  of  the  length 
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of  the  converging  section,  back  from  the  crest  (Table  5,  %  A),  insert 
a  tightly  fitting  1-inch  tube  in  the  Ha  stilling  well,  with  the  center 
of  the  tube  about  1%  inches  above  the  floor  line.  The  tube  should 
be  long  enough  to  reach  through  the  side  wall  of  the  well  and  should 
be  carefully  placed  with  its  end  flush  with  the  inside  face  of  the  flume 
wall. 

Figure  2  also  shows  the  location  of  the  tube  for  the  throat  connec- 
tion with  the  Hn  stilling  well.  The  light  is  strong  enough  in  the 
stilling  well  for  easy  reading  of  the  graduations  on  the  staff  gauge, 
and  the  sloping  sides  aid  in  withdrawing  the  accumulated  deposits 

from  the  bottom  of  the 
well.  The  bottom  of  the 
well  should  be  about  1  foot 
below  the  floor  line  of  the 
flume  to  catch  the  deposits 
of  silt  without  interfering 
with  the  passage  of  water 
through  the  inlet  tube. 

This  type  of  stilling  well 
is  also  suited  to  the  opera- 
tion of  recording  instru- 
ments, but  where  such  an 
instrument  is  to  be  used  the 
well  must  be  made  about  2 
feet  wide  to  allow  sufficient 
room  for  the  float.  A  Par- 
shall  measuring  flume  with 
a  water-stage  recording  in- 
strument set  over  a  stilling  well  is  shown  on  the  cover.  The  ordinary 
single-stage  recorder  is  adapted  to  free-flow  conditions  only.  Where 
the  flow  is  submerged,  a  special,  double-head  recording  instrument 
is  necessary  and  here  the  Ha  and  Hb,  stilling  wells  may  be  combined 
in  a  single  well  having  a  water-tight  partition  or  diaphragm  with 
suitable  pipes  leading  to  the  jDroper  inlet  points  in  the  flume. 


FIGDBE 


-Stilling  well  with  stafif  gauge 


VELOCITY  OF  APPROACH 

For  some  types  of  measuring  devices,  such  as  the  weir,  it  is  known 
that  when  the  stream  of  water  approaches  the  section  of  measurement 
at  a  greater  rate  of  speed  than  the  standard  or  correct  velocity,  the 
actual  discharge  is  greater  than  the  indicated  discharge.  This  differ- 
ence is  not  great  for  moderate  velocities  of  approach,  but  if  the  rate  be 
greatly  increased  a  very  marked  effect  upon  the  discharge  will 
result. 

The  velocity  of  approach,  in  the  case  of  the  weir,  is  materially  af- 
fected by  deposits  of  sand  and  silt  upstream  from  the  weir,"  causing  a 
reduced  section  through  which  the  water  must  pass  and  thus  increas- 
ing the  velocity  of  its  approach.  Laboratory  tests  on  a  2-foot  Par- 
shall  measuring  flume  show  no  effect  in  the  indicated  rate  of  discharge 
for  an  increase  of  85  per  cent  in  the  velocity  of  approach,  whereas  for 
a  2-foot  rectangular  weir  with  a  head  of  1.0  foot,  it  is  found  that  an 
increase  in  the  velocity  of  approach  of  85  per  cent  results  in  an  actual 
rate  of  flow  about  3.4  per  cent  greater  than  the  indicated  flow. 
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LOSS  OF  HEAD 

The  weir,  ojH'rftted  under  staiulnnl  conditions  of  setting,  is  the  most 
ai'turate  of  the  more  praeticnl  ih»vioes,  but  it  requires  in  its  operation 
a  rehitively  large  loss  of  head.  Table  7  gives  a  comparison  of  the 
loss  of  head  for  the  Pai-shall  measuring  tlume  with  three  types  of 
Weil's. 

It  is  to  be  noted  in  this  comparison  that  the  values  jriven  under  the 
headings  for  the  various  weirs  represent  the  actinil  heads  or  denths 
on  the  crest  reauired  to  give  corresponding  discharges.  In  reiility, 
the  loss  of  head  is  greater  than  that  indicated  by  the  difference  in 
elevation  l)etween  the  downstream  water  surface  and  the  weir  crest. 
This  additional  fall  is  necessary  to  permit  the  free  passage  of  air 
underneath  the  nappe,  or  overpouring  stream  of  water,  and  may  be 
assumed  to  be  from  0.05  to  0.1  foot.  This  comparison  indicates  that 
the  loss  of  head  required  in  the  use  of  weirs  is  approximately  four 
times  as  great  as  that  needed  for  the  Parshall  flume  where  the  crest 
length  of  weir  and  flume  are  the  same  and  the  flow  throuirli  tlie  flume 
is  submerged  to  the  free-flow  limit. 

Table  7. — Comparison   of  Umn  of  head  m  feet   for  cquitl  dMCharffef  thntugh 
Parshall  measuring  flume,  and  over  weirs 
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Feder^  laws:  Secretary  of  Agriculture,  Washing- 
ton, D.  C. 
Alaiiama:  Department  of  Game  and  Fisheries, 

Montgomery. 

Alaska:  Executive  Officer,  Alaska  Game  Commis- 
sion, Juneau;  or  Secretary  of  Agriculture,  Wash- 
ington, D.  C. 

Arizona:  State  Game  Warden,  Phoenix. 

Arkansas:  Secretary,  Game  and  Fish  Commission, 
Little  Rock. 

California:  Executive  Officer,  Fish  and  Game 
Commission,  Russ  Building,  San  Francisco. 

Colorado:  State  Game  and  Fish  Commissioner, 
Denver. 

Connecticut:  Superintendent  of  Fisheries  and 
Game,  Hartford. 

]>elaware:  Chief  Game  and  Fish  Warden,  Dover. 

INstrict  of  Columbia:  Superintendent  Metropol- 
itan Police,  Washington. 

Elorida:  State  Game  Commissioner,  Tallahassee. 

G«or^a:  Game  and  Fish  Commissioner,  Atlanta. 

Hawaii:  Executive  Officer,  Fish  and  Game  Com- 
missioners, Honolulu. 

Idaho:  Fish  and  Game  Warden,  Boise. 

miuois:  Director,  Department  of  Conservation, 
Springfield. 

Indiana:  Superintendent  of  Fisheries  and  Game, 
State  House,  Indianapolis. 

Iowa:  State  Fish  and  Game  Warden,  Des  Moines. 

Kansas:  State  Fish  and  Game  Warden,  Pratt. 

Kentucky:  Executive  Agent,  Game  and  Fish 
Commission,  Frankfort. 

Louisiana:  Commissioner  of  Conservation,  Court 
Building,  New  Orleans. 

Maine:  Commissioner  of  Inland  Fisheries  and 
Game,  State  House,  Augusta. 

Maryland:  State  Game  Warden,  512  Munsey 
Building,  Baltimore. 

Massacliusetts:  Director,  Division  of  Fisheries 
and  Game,  20  Somerset  Street,  Boston. 

Michigan:  Director,  Department  of  Conservation, 
Lansing. 

Minnesota:  Game  and  Fish  Commissioner,  De- 
partment of  Conservation,  St.  Paul. 

Mississippi:  Secretary  of  State,  Jackson;  or  Sher- 
IflE  or  County  Clerk. 

Missouri:  Game  and  Fish  Commissioner,  Jeffer- 
son City. 

Montana:  State  Fish  and  Game  Warden,  Helena. 

Nebraslta:  State  Game  Warden,  Lincoln. 

Nevada:  Secretary,  State  Fish  and  Game  Commis- 
sion, Reno. 

New  Hanspshire:  Fish  and  Game  Commissioner, 
Concord. 

New  Jwsey:  Secretary,  Board  of  Fish  and  Game 
Commissioners,  Trenton. 

New  Mexico:  State  Game  Warden,  Santa  Fe. 

New  York:  Chief  Division  of  Fish  and  Game,  De- 
partment of  Conservation,  State  Office  Building, 
Albany. 


North  Carolina:  Director,  Department  of  Con- 
servation and  Development,  Raleigh. 

North  Dakota:  Game  and  Fish  Commissioner, 
Bismarck. 

Ohio:  Conservation  Commissions,  Department  of 
Agriculture,  Columbus. 

Oldahoma:  State  Fish  and  Gam©  Warden,  Okla- 
homa City. 

(h-egon:  State  Game  Commission,  616  Oregon 
Building,  Portland. 

Pennsylvania:  Executive  Secretary,  Board  of 
Game  Commissioners,  Harrisburg. 

Rhode  Island :  Chairman,  Commissioners  of  Birds, 
Providence. 

South  Carolina:  Chief  Game  Warden,  Columbia. 

South  Dakota:  Director,  Game  and  Fish  Com- 
mission, Pierre. 

Tennessee:  State  Game  and  Fish  Warden,  Nas*h- 
ville. 

Texas:  Game,  Fish,  and  Oyster  Commission, 
Austin. 

Utah:  Fish  and  Game  Commissioner,  Salt  Lake 
City. 

Verniont:  Fish  and  Game  Commissioner,  Mont- 
pelier. 

Virginia:  Executive  Secretary,  Commission  of 
Game  and  Inland  Fisheries,  Richmond. 

Washington :  Supervisor  of  Game  and  Game  Fish, 
404  Bell  Street  Terminal  (P.  O.  Box  384),  Seattle. 

West  Virginia:  Game,  Fish,  and  Forestry  Com- 
mission, Charleston. 

Wisconsin :  Conservation  Director,  Madison. 

Wyoming:  State  Game  and  Fish  Commission, 
Cheyenne. 

Canada:  Commissioner,  National  Parks  of  Can- 
ada, Ottawa. 

Alherta:  Game  Commissioner,  Edmonton. 

British  Columbia:  Game  Commissioner,  4U 
■  Dunsmuir  Street,  Vancouver. 

Manitoba:  Director  of  Game  and  Fisheries,  Win- 
nipeg. 

New  Brunswick:  Chief  Game  Warden,  Frederic- 
ton. 

Northwest  Territories:  Director,  Northwest  Ter- 
ritories and  Yukon  Branch,  Department  of 
Interior,  Ottawa,  Ontario. 

Nova  Scotia:  Minister  of  Lands  and  Forests, 
Halifax. 

Ontario:  Department  of  Game  and  Fisheries, 
Toronto. 

Prince  Edward  Island:  Game  Inspector,  Provin- 
cial Treasury  Department,  Charlottetown. 

Quebec:  General  Superintendent  of  Fisheries  and 
Game,  Quebec. 

Saskatchewan:  Game  Commissioner,  Regina. 

Yukon :  Territorial  Secretary,  Dawson. 

Newfoundland:  Secretary,  Game  and  Inland 
Fisheries  Board,  St.  Johns. 

Mexico:  Secretaria  de  Agricultura  y  Fomento, 
San  Jacinto,  Federal  District. 
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)"wiiiit  innri;iiii;iti«)M  Ims  becii  issucd  by   thr   PrrsKi- 
tea  in  the  interests  of  the  conservation  of  onr  waterfowl: 
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BY   THF   FE1!S11>FNT   OF  THE   UNITED    ST4TFS   OF    4MKK!C'4 

A  PBOCLAM ATION 


The  long-continued  and  severe  drought  of  the  past  two  years  has  in- 
rtiv,j  „,>f  only  economic  hard8hii)8  by  seriously  cm <""!""  "r,vt.  ....<!  ^i,.n]^ 
\i,  but  also  has  resulted  in  an  emcrgoncy  <' 
u id  future  safety  and  abundance  of  the  wm                                          t, 
u  hirge  areas  of  the  United  States  and  Canada,  thn^igh  lack  of  tiie  water 
'•n  breeding  grounds  essential  to  rearing  the  young  birds,  the  drought  has 
t  uled  \\-idespread  destruction  among  the  former  hordes  of  the  wild  fowl 
•    migrate  to  our  several  States. 
Tiiis  (h        "   ^     n  has  coii  '  '    '    '                '                       t,o  our  wild-life  re- 
sources a                    r  future  •                                                       to  iiujH'l  the  Secre- 
tary of  Ak"                *"  ado^i  <.  . .K with  the  migratory 

bird  treaty  a<  t  '.  755),  whereby  rit  ug  fall  there  will  be 

an  open  huntir  on  these  birds  of  o  i. 

Now,  THEREKoKK,  1,  Hekbert  Hoovhu,  President  of  the  United  States 
of  America,  do  hereby  urge  that  all  i)er8ons  take  cognizance  of  flu's  emer- 
^•'•K  V,  and  I  call  upon  all  game  and  conservation  of^cials,  i"^*  '  local, 

;i  !  iiiombers  of  game-protective  organizations,  landowners,  .  and 

:  MI  I.  lie-spirited  citi  "v   to  lend  their  cc  *  t  full 

l.scTvance  of  this  the  end  that  ade(i  ater- 

ImwI  may  rotiirn  tu  ..,  -  "-nunds  next  spr...^  ....^  ..w.v  i...  .<■  may 

he  no  It  )>.  lition  of  the  «  <Tmination  that  has  already  overtaken 

^()l:u'   six'cics  of  our  Al 

Ix  WITNESS  WHEREOF,  1  Imve  hereunto  set  my  hand  and  caused  the  seal 
of  the  United  States  t<3  be  affixed. 

Done  at  the  City  of  Washington  this  26th  day  of  August,  in  the  year  of  our 
Lord  nineteen  hundred  and  thirty-one,  and  of  the  Independence  of  the 
United  States  of  America  the  one  hundred  and  fifty-sixth. 

Herbert  Hoover. 
By  the  President: 

W.  R.  Castle,  Jr., 

Actirig  Secretary  of  State. 
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Never  before — certainly  not  within  the  memory  of  present-day  sportsmen — 
have  the  wildfowl  of  our  country  been  confronted  with  such  threatening  con- 
ditions as  during  the  last  two  years.  From  time  to  time  the  Bureau  of  Biological 
Survey  has  called  attention  to  the  steady  diminution  in  the  numbers  of  water- 
fowl, especially  the  ducks,  and  to  the  necessity  of  saving  annually  sufficient 
breeding  stocks  to  insure  future  sport.  The  department  has  imposed  restrictions 
of  various  kinds  designed  to  aid  in  the  maintenance  of  these  species  by  reducing 
the  annual  kill.  The  establishment  of  refuges  and  the  propagation  and  liberation 
of  those  species  that  readily  yield  to  domestication  (chiefly  mallards  and  Canada 
geese)  are  means  of  aiding  in  the  restoration  of  the  birds,  but  they  are  inadequate 
to  meet  an  emergency  that  requires  immediate  remedy.  In  addition  to  tne 
enormous  annual  kill  by  gunners,  tremendous  losses  have,  within  the  last  two 
years,  been  inflicted  on  the  birds  by  a  most  serious  drought  in  the  vast  feeding 
and  breeding  areas  in  the  northwestern  United  States  and  western  Canada  by 
the  drying  up  of  the  lakes,  ponds,  and  sloughs  that  were  the  favorite  haunts  of 
the  nesting  birds  and  furnished  food,  cover,  and  protection  for  the  young  broods. 

So  serious  has  the  situation  become  that  the  Secretary  of  Agriculture  adopted 
amendments  to  the  regulations  under  the  migratory-bird  treaty  act,  which  were 
approved  by  the  President  on  August  25  and  September  12,  1931,  curtailing  to 
one  month  the  season  for  the  shooting  of  ducks,  geese,  brant,  and  coot.  The 
President  supplemented  his  approval  with  the  proclamation  above  quoted.  If 
the  sport  of  wildfowling  is  to  be  perpetuated  for  future  generations,  sportsmen 
of  to-day  must  sacrifice  at  least  a  portion  of  their  shooting  privileges,  and  the 
appeal  of  the  President  for  cooperation  should  meet  with  instant  and  generous 
response. 

FEDERAL  WILD-LIFE  REFUGES 

Following  the  inception  of  work  under  the  migfatory-bird  conservation  act  of 
February  28,  1929,  the  Biological  Survey  began  investigations  of  the  food  re- 
sources of  proposed  refuge  areas,  existing  and  potential,  on  more  than  200  units, 
aggregating  more  than  4,000,000  acres.  Intensive  examinations,  including  valua- 
tion of  areas  embraced  within  desirable  units,  to  determine  correctly  the  types  of 
land,  the  uses  to  which  put,  the  ownership,  and  the  character,  extent,  and  value 
of  existing  improvements,  have  been  made  on  115  areas  containing  more  than 
3,000,000  acres  of  land  and  water. 

As  a  result  of  these  investigations  four  units,  aggregating  65,000  acres  of  public 
lands  in  Montana,  Oklahoma,  California,  and  Nevada  have  been  established  by 
Executive  order  as  wild-life  refuges.  The  Migratory  Bird  Conservation  Com- 
mission has  approved  for  lease  and  purchase  111,517  acres  of  land  in  six  units 
in  California,  Colorado,  Florida,  Nebraska,  North  Carohna,  and  South  Carolina. 
The  total  area  thus  far  acquired  for  inviolate  sanctuaries  for  migratory  birds 
is  176,244  acres.  Negotiations  for  the  acquisition  of  additional  areas  are  in 
progress,  and  lands  are  being  acquired  for  refuges  as  rapidly  as  the  funds  permit. 

The  Bureau  of  Biological  Survey  now  administers  92  big-game  and  bird  reserva- 
tions. Among  the  most  important  of  these  from  the  viewpoint  of  their  value  as 
breeding,  feeding,  and  nesting  grounds  for  migratory  birds  are  the  Upper  Missis- 
sippi River  Wild  Life  and  Fish  Refuge,  under  Joint  administration  with  the  Bureau 
of  Fisheries,  the  Bear  River  Migratory  Bird  Refuge,  Utah,  and  the  bird  refuges  at 
Big  Lake,  Ark.,  Malheur  and  Upper  Klamath  Lakes,  Oreg.,  Tule  Lake,  Calif., 
and  Benton  Lake,  Mont.  In  addition,  there  were  created  by  Executive  order 
since  the  last  bulletin  on  the  game  laws  was  published  the  Fallon  Wild  Life 
Pk,efuge,  Nev.,  the  Crescent  Lake  Wild  Life  Refuge,  Nebr.,  and  the  Charles 
Sheldon  Wild  Life  Refuge,  Nev.  The  last  named  is  an  area  of  more  than  30,000 
acres  of  public  lands  in  Washoe  County  set  aside  by  Executive  order,  and  is 
primarily  a  refuge  for  antelope  and  sage  grouse.  The  Cape  Romaine  Migratory 
Bird  Refuge  in  South  Carolina,  and  the  St.  Marks  Migratory  Bird  Refuge  in 
Florida  will  also  be  valuable  bird  sanctuaries  when  they  are  brought  under  full 
administration. 

Of  the  81  game  and  bird  reservations  estabHshed  by  Executive  order,  hunting 
has  heretofore  been  permitted,  under  orders  of  the  Secretary  of  Agriculture,  on 
parts  of  8.  Because  of  emergency  conditions  confronting  wild  fowl  as  a  result 
of  the  long-continued  drought,  and  in  line  with  the  President's  proclamation  of 
August  25  shortening  the  season  on  ducks,  geese,  brant,  and  coot  to  one  month, 
the  Secretary  of  Agriculture,  on  August  28,  1931,  revoked  the  orders  permitting 
hunting  on  the  following  bird  reservations:  Salt  River,  Ariz.;  Big  Lake,  Ark.; 
Tule  Lake,  Calif.;  Deer  Flat,  Idaho;  Nine  Pipe  and  Pablo,  Mont.;  Rio  Grande, 
N.  Mex.;  and  Cold  Springs,  Colo. 
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be  UMcd  or  shot  over  at  any  one  gunning  stand,  bhiui,  or  lloating  device.  The 
amendment  also  prohibited  the  hunting,  killing,  or  taking  of  mourning  doves  on, 
over,  or  near  any  area  baited  with  salt,  corn,  wheat,  or  other  grain  or  with  otlicr 
foods.  It  specified  further  tliat  nothing  c*»ntained  in  the  regulations  should  be 
deemed  to  permit  til-    '       '  '"        -  ''  itory  birds  on  any  refuge  estab- 

lished under  the  mit  t,  or  on  any  area  of  the  United 

w  !  i  re,  or  on  any 

further  shortening  of  the  seasons  by  tiie  ani<  of  August  25  and 

■  liber  12,  1931,  was  necessary  to  meet  an  emeit  lation  confronting 

tlic  waterfowl  as  a  result  of  j^rolonged  drought  in  the  }jii  «  ii»;il  Ir.^Miiug  areas 
of  these  birds  in  the  northern  Plains  States  weHtward  to  tli«  <  ;iv<  ilr  und  in  the 
Prairie  Provisions  of  Canada.     These  am.      '  i  .  .1.     i)  .  Inient 

of  March  17  only  in  so  far  as  open  seasons  ;  11  i  it  <  ions 

of  the  earlier  amendv   "  *  ' "••Miig  in  full  >  tl.     Tl  >  pre- 

scribed bv  the  Aug!  :iil>er  am<  i. >r  one  m  v,  as 

follows:  October  1  t'    '  l  for  the  i  of  the  L  ales; 

November  16  to  Deceraijer  15  for  the  southern  and  Pacific  zones,  ex- 
November  20  to  December  19  is  provided  for  Florida.      Missouri,  Iowa,  .\ 
Kansas,  and  Oklalioma  were  groupt;d  with  a  season  October  20  to  November  19. 
Ma«*achuRett4?,  Rhode  Island,  Connecticut,  and   Illinois  were  given  the  season 

'       '        ""  '    r30,  andf'  '  '     '  '        '       !(>  to  November  15. 

fixed  at  "  10. 

t  M,.w  i  .i.iM  ndment  ^>.Mi..  v  .mi.iui  ».k-  u,,....,,,.!  with  those  States 

having  a  .'«;  n  on  mourning  doves,  the  oixni  season  in  that  State  now 

being  S« dI.  .  Sentember  30,  and  November  20  to  January  31. 

No  '  ri  made  in  the  regulations  on  black-bellied  and  golden 

plover.  '-r  yellowlcgs,  wood  duck,  eider  ducks,  and  swans,  the 

season  rcuiains  clobcd  on  these  siMJcies.  Wilson's  snipe,  or  jacksnipc,  and  wood- 
cock are  the  only  shore  birds  that  may  be  legally  hunted. 

STATE  AND  PROVINCIAL  LEGISLATION,  1931 

lis  year  sessions  of  the  legislatures  were  held,  and  many  laws  were 
g  game.     In  some  of  tlie  States,  also,  changes  in  the  game  laws 
Tc  cilLctcd  tlirough  order  or  by  regulation  of  the  game  commissions. 

POWEK8  OF  ADMINI8TRATITE  OFFICIALS 

The  power  to  restrict  or  prohibit  ontin  ly  the  hunting,  killing,  and  possession 
wild  birds  was  vested  in  the  K  restry,  Fisli,  and  Game  Commission. 

New   Mexico  the  St-at4>  game  <  n  was  given  ])lenary  f>ower  to  define 

"      '   ;  and  to 
l>e  used. 

•  )vided  50  reputable  citizens  of  •  i  such  action,  to  j 

king  of  one  doe  deer  in  the  sea.    n  .•mv  county  whc     ,  ^ 

;  inion,  the  ratio  of  does  to  bucks  is  such  ;  isly  their  progeny. 

The  Iowa  Legislature,  by  act  approved  A|  i  a  State  game  and 

-}i  conmiission  of  five  members,  to  be  appointed  by  the  governor,  and  author- 


ized  the  commission  to  regulate  temporarily,  or  to  shorten  or  close,  seasons  on 
any  species  of  fish,  game,  fur  animal,  or  protected  bird.  The  legislature  also  by 
joint  resolution  of  March  28,  1931,  directed  the  State  board  of  conservation  and 
the  fish  and  game  department  to  enter  into  contract  with  a  competent  and  reput- 
able firm  or  individual  park  expert  and  regional  planning  engineer,  to  provide 
within  two  years  a  comprehensive  state-wide  park,  fish,  and  game  program,  with 
necessary  plans  and  specifications,  and  to  submit  cost  of  construction  based  on 
economic  engineering  principles,  and  appropriated  $25,000  for  this  part  of  the 
work. 

In  Nebraska  the  game,  forestation,  and  parks  commission  was  authorized  to 
issue  hunters'  "shooting  scrip,"  consisting  of  books  of  detachable  coupons,  each 
stamped  with  its  value.  Persons  desiring  to  hunt  upland  game  birds  on  land 
where  hurting  is  permitted  are  to  leave  the  scrip  book  with  the  owner  or  lessee 
and  at  the  conclusion  of  the  day's  shooting  pay  the  landowner  with  the  scrip, 
giving  him  one  coupon  for  each  bird  killed.  The  value  of  the  coupons  is  fixed 
by  the  commission  at  not  to  exceed  50  cents  each.  The  scrip  books  are  sold  to 
resident  and  nonresident  hunters,  and  the  funds  are  held  as  a  trust  for  the  re- 
demption of  the  coupons  when  presented  by  the  landowner  or  lessee  to  the  Com- 
mission. Unused  coupons  are  redeemed  at  face  value.  Hunters  using  the  scrip 
are  subject  to  all  existing  game  laws,  including  the  procuring  of  the  usual  hunting 
license. 

MISCELLANEOUS  PROVISIONS 

Arkansas,  Colorado,  Georgia,  Kansas,  Maine,  North  Carolina,  and  Minnesota 
enacted  laws  to  bring  the  State  game  laws  into  conformity  with  Federal  regulations 
under  the  migratory-bird  treaty  act,  and  Arkansas  prohibited  the  shooting  of 

fame  birds  on  baited  areas.  Indiana,  Massachusetts,  Missouri,  New  Jersey, 
forth  Dakota,  and  Oregon  enacted  laws  consenting  to  the  acquisition  of  lands 
by  the  United  States  for  the  creation  of  game-bird  refuges  within  their  boundaries 
under  the  migratory-bird  conservation  act. 

In  Maine  the  legislature  created  a  civil-serive  commission,  composed  of  three 
members  of  the  advisory  council  of  the  department  of  inland  fisheries  and  game, 
to  draft  and  put  into  effect  a  civil-service  code  covering  permanent  employees  of 
the  department  and  the  game-warden  and  fish-hatchery  services. 

The  Kansas  Legislature  recognized  by  statute  the  ethics  of  sportsmanship  by 
making  it  unlawful  to  shoot  game  birds  on  the  ground  or  on  water  unless  wounded, 
thus  establishing  wing-shooting  as  the  standard  of  sport  in  that  State.  The  only 
other  State  having  a  statute  approaching  this  is  Florida,  which  forbids  the  shoot- 
ing of  waterfowl  while  they  are  on  the  ground  or  water.  A  number  of  the  States, 
however,  prohibit  the  hunting  of  some  or  all  species  when  the  ground  is  covered 
with  snow,  North  Carolina  being  added  to  this  hst  this  year. 

The  Nebraska  Legislature  passed  an  act  reiterating  State  ownership  of  aU 
upland  game  birds,  but  recognized  that  resident  landowners  or  lessees  should 
receive  certain  remuneration  for  the  feeding  and  raising  of  upland  game  birds. 

Kansas,  Maryland,  and  Missouri  removed  protection  from  eagles,  Missouri 
placing  a  bounty  of  50  cents  on  them.  Maryland  discontinued  the  bounty  on 
hawks. 

SEASONS 

BIG    GAME 

Deer. — Florida  closed  the  season  on  deer  in  2  counties.  Georgia  added  8 
counties  to  the  18  closed  to  deer  hunting  and  made  the  opening  and  closing 
dates  5  days  later  than  formerly.  In  7  counties  in  Maine  the  season  was  fixed 
at  November  1  to  December  15,  and  in  1  county  at  October  16  to  November  30, 
the  season  of  November  1  to  30  applying  in  the  remainder  of  the  State.  Michigan 
closed  the  season  in  2  counties  where  formerly  it  had  been  open,  and  opened  it  in 
4  that  were  formerly  closed.  Missouri  opened  the  season  for  3  days  in  the  State, 
while  Montana  closed  it  in  5  counties.  New  Hampshire  shortened  the  season  in 
1  county;  New  Mexico  advanced  the  10-day  season  to  open  October  20  instead  of 
November  10  and  closed  it  in  1  county.  In  New  York  a  15-day  season  was 
prescribed  in  1  county  and  the  season  in  the  Adirondack  region  was  shortened, 
opening  the  sixth  week  day  in  October  prior  to  November  1,  instead  of  October 
15,  thus  making  the  1931  season  in  that  region  October  26  to  November  15. 
North  Carolina  advanced  the  season  to  open  September  15  instead  of  October  1 
and  authorized  the  board  of  conservation  and  development  to  permit  the  taking 
of  does  under  certain  conditions.  In  North  Dakota  the  season  was  opened  10 
days  except  in  17  counties  and  parts  of  2,  where  it  remains  closed.     Oregon  set 
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I  taking  tl'  1   State  season  appls .     A  5-<lay  scawoii   was  prcHcrilKid  in  li 

ouuties  \v  Bhie  Ridge  Mountains,  and  a  cIowhI  seanon  in  1.     Wisconsin 

opened  3  coiimu  s  that   fonnerly  were  closed   to  deer  hu    ■*  1  closed  2  that 

formerly  were  open.     Wyoming  closed  the  season  in  1  <  i\(\  increased  it 

*    ^'vs  in   1  county  by  oi)ening  October  L*'>  in^f. -i.!  .,f  i    mwi  «l<)Hing 
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,  oiHMiing  iS<»i)tembcr  12  and  closing  1)<  '  r  1  to 

November  30,  and  made  the  season  uniform  in  both  districts,     in  Ne.v  Urunswick 

lie  season  was  shortened  15  <lays,  oi>ening  October  1  instead  of  Septeml>cr  15. 
Xova  Scotia  opened  the  season  on  docs  except  on  Cape  Breton  Island. 

Bear. — California  extended  protection  to  black  and  brown  bears  in  2  districts 
win  re  formerly  they  were  unprotected.  Georgia  shortoned  the  season  27  days, 
(•ln>iMg  it  on  February  1  instead  of  on  Fel)ruary  28.  In  Maine  black  be^irs  were 
,i,.,  ,,,.,1  .r.,,,..  ..nil, ,.,!>.  ..iwi  a  general  oi>en  season  of  November  1  to  30  wa« 
[  !)s  i)aying  a  bounty  on  them;  in  7  counties,  however, 

t'  inber  1  to  December  15,  and  in  1  county  at  October 

It)  to  November  30,  the  general  season  applying  in  the  rest  of  the  State.  In 
\ew  Hampshire  the  seasoM  was  lengthene<l  9  days  by  opening  on  Octol>er  1 
instea<i  of  October  10.  In  the  Adirondack  region  in  New  York  the  same  btiar 
season  was  i)rescril)ed  as  for  deer.  In  1  county  in  Oregon  the  season  was  opened 
for  1  month,  November  1  to  30,  thus  extending  partial  i)rot<?ction  to  l)cars  in 
3  counties;  in  the  remainder  of  the  State  they  are  unprotected.  Pennsylvania 
shortened  the  bear  season  9  days,  opening  on  November  10  instead  of  November  1. 
Elk,  moose,  and  caribou. — Cvoloraclo  opened  the  season  on  elk  for  6  days, 
November  5  to  10,  wliile  Idaho  shortened  the  season?  9  days  in  2  countie-8  and  2 
days  in  1.  Montana  opened  the  elk  season  in  1  county,  thus  providing  an  oi)en 
season  in  5  counties  and  parts  of  7  others.  Vermont  continued  until  1942  the 
.  losed  season  on  elk,  moose,  and  caribou.     In  2  counties  in  Wyoming  the  season 

in  elk  was  extended  by  closing  on  NovemberSOinstead  of  October  15,  and  advanced 

1  1  county  from  the  period  November  1  to  10  to  the  period  October  20  to  31; 

iie  elk  season  was  closed  in  3  counties  and  changed  in  1  county  from  Octolxjr  16 
lo  November  14  to  October  1  to  31. 

Mountain  goat  and  mountain  sheep. — In  10  counties  in  Idaho  the  season 
on  mountain  goat  was  shortened  15  days,  opening  4  days  later  and  closing  11  days 

arlier.  The  season  on  mountain  sheep  was  closed  entirely  in  1  county  in  Wyo- 
iiiing,  and  shortened  30  days  in  another. 

SMALL    GAME    ANIMALS 

Rabbit. — Indiana  shortened  the  season  on  rabbit  by  42  days,  opening  Novem- 
Dcr  11  instead  of  October  1.  Maryland  shortened  the  season  5  days,  oi>ening 
Noveml>er  15  instead  of  Noveml>er  10,  while  Michigan  extended  the  season  in 
lie  Lower  Peninsula  to  close  January  31  instead  of  January  1.  New  York 
shortened  the  season  11  days,  opening  (for  1931)  Octol>cr  26  instead  of  Or 
15,  and  i)rescribed  the  same  opening  date  as  for  deer,  the  sixth  wtx^k  day  iii  > 
Ijer  prior  to  Noveml>er  1.  North  Carolina  removed  protection  from  rabbus  m 
2  counties.  Tennessee  abolished  all  local  laws  and  reenacted  a  local  season  for 
1  county,  removing  i>r,.t....ii:<,n  entirely  in  3.  Wisconsin  .>•  •^'•' iK'-i  i,.....i  w.....,...^- 
in  26  counties.     Fl'  -d  1  county  (Pinellas)  to  al 

Kquirrel. — Ariz«>  >  iied  the  squirrel  season  30  ■:  ,        '  '  ' 

16  to  Noveml^r  15  instead  of  Septeml)er  1  to  October  31.  Arkansati  provided  a 
split  season  of  May  15  to  Jtme  15  and  October  1  to  January  1  for  4  additional 
'  ounties,  and  the  g<  i<on  of  July  1  to  January  1  was  api)lied  to  8  counties 

here  the  season  p  was  Octol^er  1   to  January  1;  special  seasons  were 

ril>ed  in  0  '  and  protection  w;i        ''    '     removed  in  10.    C  it 

•ned  the  •  a#ion   12  days,  op'  il>er  20  instead  of  •  ^, 

......c  Indiana  >,.....  .v  ...d  it  17  days,  closij.^,    ^;,  v  ..at  14  instead  of  0*^.  ..,>.   .>1. 

Kansas  removed  protection  from  fox  squirrels.     Maryland  changed  the  season  on 
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squirrels  in  2  counties  from  the  period  October  1  to  November  9  to  the  period 
November  15  to  December  24.  Michigan  provided  separate  seasons  in  the 
Upper  and  Lower  Peninsulas  instead  of  the  uniform  season  previously  in  effect. 
New  York  shortened  the  season,  to  open  (1931)  October  26  instead  of  October  15, 
as  in  the  case  of  deer.  North  Carolina  provided  a  uniform  season  throughout 
the  State  of  September  16  to  December  31.  Tennessee  abolished  local  laws  as  in 
the  case  of  rabbits  and  reenacted  a  local  law  for  1  county,  and  removed  protection 
in  1.  Texas  changed  the  season  in  6  counties  and  closed  it  entirely  in  2.  West 
Virginia  cut  off  30  days  from  squirrel  hunting,  opening  October  15  instead  of 
September  16.  Florida  closed  1  county  to  all  hunting  for  2  years,  and  Georgia 
shortened  the  season  on  cat  squirrels  5  days  except  in  18  counties,  where  it  was 
lengthened  46  days. 

Fox. — North  Carolina  closed  the  season  on  foxes  except  in  5  counties.  Okla- 
homa declared  foxes  game  animals,  and  made  it  unlawful  to  kill  them  wantonly, 
but  provided  that  they  may  be  chased  with  dogs  for  sport. 

UPLAND    GAME    BIRDS 

Quail. — Arizona  closed  the  quail  season  in  1  county.  California  changed  the 
season  from  December  1  to  31  to  November  15  to  December  15.  Connecticut 
opened  the  season  from  October  20  to  November  23.  Florida  closed  1  county 
(Pinellas)  to  all  hunting  for  2  years.  Georgia  extended  the  season  4  days  from 
the  period  November  20  to  March  1  to  the  period  October  1  to  January  15. 
Maryland  shortened  the  season,  to  open  November  15  instead  of  November  10, 
and  in  1  county  extended  the  closed  season  on  quail  to  1933.  Missouri  closed  the 
season  in  6  counties.  New  Hampshire  opened  the  season  from  October  15  to 
November  15.  New  Mexico  shortened  the  season,  opening  November  10  instead 
of  November  1  and  closing  December  10  instead  of  December  31,  and  in  2  counties 
closed  the  season  entirely.  Oregon  opened  the  season  in  9  counties.  Tennessee 
abolished  a  number  of  local  laws  on  upland  game  and  enacted  local  laws  on  quail 
in  2  counties.  Virginia  shortened  the  season  61  days  in  3  counties.  West  Virginia 
extended  the  season  16  days  throughout  the  State,  opening  October  15  instead 
of  November  1. 

Grouse. — Arkansas  made  an  open  season  on  grouse  of  one  month  and  15  days 
on  prairie  chicken.  Calffornia  closed  the  season  throughout  the  State  on  grouse 
and  sage  hen.  The  closed  season  on  grouse  was  continued  in  Georgia.  Idaho 
shortened  the  season  on  various  species  in  certain  counties.  Maine  extended 
the  season  by  closing  9  days  later.  Maryland  shortened  the  season  5  days  and 
opened  in  1  county  (Garrett).  Massachusetts  opened  the  season  October  20  to 
November  20  in  1  county  (Dukes).  In  the  Lower  Peninsula  of  Michigan  the 
season  on  grouse  was  extended  to  close  October  26  instead  of  October  20.  Minne- 
sota prescribed  a  season  of  September  16  to  October  31  for  prairie  chicken  and 
sharp-tailed  grouse.  New  Hampshire  opened  the  grouse  season  in  1  county. 
New  Mexico  closed  the  season  throughout  the  State.  Oregon  extended  the 
grouse  season  from  October  15  to  31  to  the  period  September  30  to  October  25 
except  in  3  counties,  where  the  season  is  August  20  to  September  20,  and  opened 
the  season  on  sage  hen  10  days  in  2  counties.  Pennsylvania  extended  the  season 
on  grouse  from  the  period  November  1  to  8  to  12  days — the  open  days  being 
Mondays,  Tuesdays,  and  Wednesdays  of  the  first  2  weeks  in  November,  and 
Thursdaj^s,  Fridays,  and  Saturdays  of  the  last  2  weeks.  Vermont  opened  the 
season  October  1  to  31.  Virginia  shortened  the  season  to  15  days  in  2  additional 
counties.  Wyoming  made  the  season  15  days  later  in  1  county  and  lengthened 
it  in  another,  from  the  last  half  of  Septem.ber  to  all  of  October  and  to  November 
15.  Nova  Scotia  prescribed  the  grouse  season  of  November  1  to  15  on  Cape 
Breton  Island,  and  Saskatchewan  opened  the  season  October  1  to  15  on  prairie 
chicken  and  prairie  hen. 

Pheasant. — Arkansas  prescribed  an  open  season  on  pheasants  from  December 
1  to  15.  Connecticut  extended  until  1933  the  closed  season  on  Hungarian 
partridge.  Georgia  continued  the  closed  season  on  native  pheasant  (ruffed 
grouse)  but  authorized  landowners  to  permit  the  shooting  of  introduced  pheasants 
from  November  20  to  February  15.  Idaho  shortened  the  season  on  various 
species  in  certain  counties.  Maryland  shortened  the  season,  to  open  November 
15  instead  of  November  10  and  opened  the  season  in  1  county  (Garrett).  In 
Massachusetts  the  general  season  was  applied  also  to  Nantucket.  Michigan 
opened  the  pheasant  season  October  1  to  12  in  the  Upper  Peninsula  and  extended 
it  to  close  6  days  later  in  the  Lower  Peninsula.  In  Minnesota  the  season  was 
shortened,  closing  October  25  instead  of  November  1.     One  county  was  opened 
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!n  New  HampRhfiT.     North  Pnlcotn  provtdpd  n  ?rn>:on  of  OrtDhor  ir>  to  NovcmlH-r 

'.i;r  15 
I.     In 


ont  extended  the  closed  seoaon  on  pheasant  and  Euro|)ean  partridge  until 

Wild  turkey.-  1  fho  wild  '                 ison  in  1  county  until  1934. 

^IjirylniM!  shortoii.  »  o^>on   \                    15  instead  of  NovtMnlwr  10 

lod  to  \\V6'A  tlu;  t:  (iuirelt  County.     Virginia  shortened 

to  15  days  in  2  a.  t  ios. 

WuodrorK       -vi.  i  ^^.^^   ^ii^.  j^j.^^^j^  OP  woodcock  to  12  davp 
\(.rth  Dai 

D0V«'»i.  ('aSOII    on    doV*-"    ♦l.r,,nir»,..nf     Uk.    Sl.if.. 

BAU  LIMITS 

Ix'giHlation  on  bag  liniiUi  -was  enacted  in  ah>out  a  third  of  the  Staten  and  Prov- 

..V    niul  afToi'ted  a  nun»l>er  nf  >;i.i^l..<      On  wild  ducks,  Vermont  rf'|n'«'i  i  ho 

'   from  12  to  10,  a  il  limit  from  60  to  40.     N.  l 

•  •  Edward  Island  r.  Iv  limit  from  25  to  15,  wlm  la 

<  d  it   from  30  a  day  and  2lX)  to    15  a  day  during   »Se]jleml>er 

J5  a  day  for  the  remaiiider  of  t :  ,  and  prescriU'd  a  seaaonul  limit 

:  iou.     A  ■  < )  reduced  the  limit  on  gccic  Ironi  15  to  10  a  day,  and  preecribed 

I  setusonal  -o. 

On  (piuii,  V  i.iincticut  fixed  the  limits  at  3  a  day,  10  a  scrnson;  and  N«       ''       :>- 
iiire  at  5  a  day.     New  Mexico  reduced  the  limit  from  15  to  12  a  day.  <; 

continued  the  daily  limit  of  15  on  quail,  but  reduced  from  20  to  15  the oa 

other  upland  game  birds,  except  turkey. 

Arkansas  prescribed  a  daily  limit  of  3  on  prairie  chicken,  and  Pennsylvania  a 

limit  of  2  ruffed  grouse  a  day,  12  a  season.     Vermont  fixed  a  limit  of  4  ruffed 

grouse  a  day,  25  a  pennon.     In  Saskatchewan  the  daily  limit  on  prairie  chicken 

and  I"  <l  at  6  each,  with  not  to  exceed  10  of  each  in  possession. 

On  -;is  fixed  the  daily  limit  at  3.     New  York  increased  the 

;  ill  mill,  ijoiii  .>  iy>  6,  with  a  daily  limit  of  2. 

.:  limits  on  other  game  birds  were  airoeted  as  follows:  The  daily  limit  was 
:  Kir!  in  \i\v  Mexico  on  doves  from  20  to  26,  and  in  Oliio  was  reduced  on 
t !  :    L  L^f  from  6  to  4. 

<  M   1 1. .  I ,  A  i ,       1 1 1  i  prescribed  a  seasonal  limit  of  1.     In  Nova  Scotia  (except  on 
Cape  Breton  Island)  and  in  Saskatchewan  the  seasonal  limit  was  increased  to  2. 
Peniipylvania  prescribed  a  limit  of  1  elk  a  season,  3  raccoons  a  day  with  10  a 
M  cl  reduced  the  limit  on  hares  from  5  a  day  and  30  a  season,  to  3  a  day  and 

1  1.     Tennessee  fixed  a  sciisonal  limit  of  10  on  scjuirrels.     Oregon,  having 

.iMiiiMi.u  the  eastern  and  western  districts,  j,y-,  — i  '  ...  f  _.-  ^^^g  limitf^  .ti,,j 
•  jiJ^ons  throughout  the  State  on  all  game. 

LICEN8t>i 

.  riiiefly  ooncernefi  with  ■ 
tmg  and  fishing.     Th< 

-     -   <>r  licrrmes  WCrC  ]>rti\ 

lass  A,  ti'.  u:,  $2;  cla 

ion  to  ti.'  ^5  "sport- 

itled  to  li  tnd  birds,  and  to  iish.      Nonrt-sidenth — ci. 

r  fishing  1,  to  hunt  same  birds,  $10;  class  B-2,  ti* 

Hinting  and  li.sliing,  ^^iU.  AJitiis — class  C,  fishing,  $10;  class  C-1,  game  binL-., 
30;  class  C-2,  game  animals,  $60;  an  alien  is  also  required  to  procure  a  $26 
■un  license. 

In  West  Virginia  a  combined  hunting  and  fishing  license,  costing  $16,  was 
.   l()nf<^>d  for  nonresidents;  the  fee  for  iht-  r«vi<l(  nt  l.niifMur  <t,u\  finJiinir  luwri^i.  u^s 

ised  from  $1.25  to  $3,  and  a  $1  << 

r  to  hunt  and  fish  in  county  of  o 

ig-game  license  was  abolished.     Florida  provided  for  a  $2  license  for  residents 
iinting  and  fishing  in  one  county,  and  a  $5  license  for  nonresidents.     Georgia 
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prescribed  a  $10  count}^  hunting  license  for  nonresidents,  good  only  in  county  of 
issue,  and  increased  the  resident  State  license  from  $3  to  $3,25.  In  New  York 
the  fee  for  the  combined  hunting  and  fishing  license  for  residents  was  increased 
from  $1.25  to  $2.25,  and  in  Washington  the  fee  for  nonresidents  hunting  game 
birds  from  $5  to  $15.  South  Dakota  provided  a  separate  small-game  and  fishing 
license  for  residents,  costing  $1  each. 

The  fee  charged  nonresidents  for  hunting  in  Kansas  was  cut  from  $15  to  $7.60, 
and  a  resident  State  license  was  provided  at  $3,  with  a  resident  county  license  of 
$1,  including  hunting  in  adjoining  counties.  In  Nova  Scotia  nonresidents  hunt- 
ing woodcock  and  jacksnipe  must  take  out  a  $25  license. 

Other  provisions  of  license  legislation  included  a  requirement  in  New  Jersey 
that  licensees  report  the  number  of  animals,  birds,  and  fish  taken  under  the  pre- 
vious year's  license;  and  in  Wisconsin  that  they  submit  an  annual  game  census 
on  forms  accompanying  licenses.  Pennsylvania  adopted  a  reciprocal  game  license 
for  nonresidents,  under  which  the  applicant  pays  the  same  fee  charged  nonresi- 
dents in  his  State,  but  in  no  case  less  than  $15.  Taxidermists  in  North  Dakota 
have  their  license  fees  increased  from  $1  to  $2,  and  in  Pennsylvania  from  $1  to  $25. 

License  legislation  affecting  big-game  hunting  specifically  was  passed  in  two 
States.  In  Colorado  a  special  elk  license  is  provided,  with  fees  of  $50  for  non- 
residents, and  $7.50  for  residents,  in  addition  to  the  regular  hunting  license,  but 
persons  to  whom  issued  pay  only  the  difference  in  cost  between  the  two.  In 
Wisconsin  the  cost  of  deer  tags  is  increased  from  50  cents  to  $1. 

Separate  fishing-license  legislation  was  passed  in  eight  States,  as  follows:  In 
Florida  a  special  $10  license  is  provided  for  nonresidents  fishing  on  the  Choctaw- 
hatchee  River  in  three  counties;  Kansas  provided  a  15-day  nonresident  license, 
fee  $1;  Louisiana  adopted  a  $1  weekly  license  for  nonresidents,  and  Massachu- 
setts a  $3.25  seasonal  license  for  the  same  class;  North  Dakota  increased  the  fee 
for  residents  from  50  cents  to  $1;  South  Dakota  raised  the  fee  from  $2  to  $3; 
Ohio  increased  the  resident  license  from  $2.25  to  $3.25;  and  in  Washington  the 
nonresident  county  license  was  increased  from  $2.50  to  $3,  and  the  30-day  tourist 
fishing  license  was  abolished. 

FEDERAL  LAWS  RELATING  TO  MIGRATORY  BIRDS ' 

Migratory  birds  included  in  the  terms  of  the  convention  between  the  United 
States  and  Great  Britain  for  the  protection  of  migratory  birds,  concluded  August 
16,  1916,  are  as  follows: 

1.  Migratory  game  birds: 

(a)   Anatidae,  or  waterfowl,  including  brant,  wild  ducks,  geese,  and  swans. 
(6)   Gruidae,  or  cranes,  including  little  brown,  sand-hill,  and  whooping  cranes. 

(c)  Rallidae,  or  rails,  including  coot,  galUnules,  and  sora  and  other  rails. 

(d)  Limicolae,  or  shore  birds,  including  avocets,  curlews,  dowitchers,  godwits, 
knots,  oyster  catchers,  phalaropes,  plovers,  sandpipers,  snipe,  stilts,  surf  birds, 
turnstones,  willet,  woodcock,  and  yellowlegs. 

(e)  Columbidae,  or  pigeons,  including  doves  and  wild  pigeons. 

2.  Migratory  insectivorous  birds:  Cuckoos;  flickers  and  other  woodpeckers; 
nighthawks  or  bullbats  and  whippoorwills;  swifts;  humming  birds;  flycatchers; 
bobolinks,  meadow  larks,  and  orioles;  grosbeaks;  tanagers;  martins  and  other 
swallows;  waxwings;  shrikes;  vireos;  warblers;  pipits;  catbirds  and  brown  thrash- 
ers; TSTens;  brown  creepers;  nuthatches;  chickadees  and  titmice;  kinglets  and  gnat 
catchers;  robins  and  other  thrushes;  and  all  other  perching  birds  which  feed 
entirely  or  chiefly  on  insects. 

3.  Other  migratory  nongame  birds:  Auks,  auklets,  bitterns,  fulmars,  gannets, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels,  puffins,  shear- 
waters, and  terns. 

OPEN  SEASONS  UNDER  FEDERAL  REGULATIONS 

Following  are  the  provisions  of  the  Federal  regulations,  with  amendments  of 
March  17  and  August  25,  1931,  fixing  the  open  seasons  on  migratory  game  birds. 
Seasons  on  some  of  these  species  are  further  shortened  by  the  provisions  of  State 
laws  or  regulations  (for  dates  during  which  a  person  may  hunt  migratory  game 

1  The  full  text  of  the  migratory-bird  treaty  act  and  regulations  and  of  other  Federal  laws  affecting  birds 
and  game  is  contained  in  Service  and  Regulatory  Announcement — B.  S.  No.  76,  which  may  be  obtained 
from  the  Department  of  Agriculture,  Washington,  D.  C.  Likewise  the  Canadian  migratory-bird  regula- 
tions may  be  obtained  from  the  Commissioner,  National  Parks  of  Canada,  Ottawa,  Ontario. 
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irds  without  violating  either  Federal  regulations  or  State  lawg,  reference  nhould 
<•  hnd  t^  the  open  Bcaaons  shown  under  the  heading  of  each  State,  beginning  on 
:iRO  13). 

Waterfowl  (except  snow  gecso  In  Florida  and  all  ^fnf.     north  thereof 
hordrrlnv:  on    the   Atlantic   Ocean,    Kosn*k  gooNC,    <  Koc»He,   wood 

«hirk,  eider  ducks,  an<1  v«;,i»-\.  M!ff«  «•'».»♦        it        ..  .    .....r   ,.i 

it    snow  geese  in    ! 
ic  C)(»\in.  Ross's  g> 

!  be  AS  follows:  in  Muinc,  New  t 
Island),    Pennsylvaniti,    West 
,    North    Dakota,    South     Dakota,    <  ,g,     Muntuna, 

i  Utah,  tho  o^M»n  srason  shall  be  frt)ni  'l>er  31; 

'  '     '  •'  shall  1h»  from  imkuxt  io  lo  Noveml>er  15; 

xle  Island,  and  Illinois  the  oi>cn  mtason 
:,  ..V  .....or  30; 

,  Nebraska,  and  Oklahoma  the  open  season  shall  Im; 
<  '  .  r  19; 

In  that  portion  of  New  ^  ork  known  as  Long  Island,  and  in  New  Jersey,  Dela- 
ire,   the   District  of  Columbia,    MaryUnd,   Virginia,   North   Carolina,   South 
ilia,    Georgia,    Alaban»a,    Tennessee,    Kentucky,     Mississippi,    Arkansju*, 
::ina,  Texas,  Now  Mexico,  Arizona,  Nevada,  California,  Ori'gon,  and  Wash- 
In  I  niber  19;  and 

'"   '  '-, ^-... .'.  ..w...  .-..,,, .w  .,.,,,,  ...Ut  30. 

>t  il-Mii",     nipe  or  Jacksuipe. — The  open  season  for  Wilson's  snipe  or  jack- 
;■<  as  follows: 

in  Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  Connecti- 
cut, New  York  (except  Long  Island),  Pennsylvania,  West  Virginia,  Ohio,  Michi- 
§an,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa,  Missouri,  Kansas,  Nebraska, 
outh  Dakota,  North  Dakota,  Montana,  Wyoming,  Colora<io,  Utah,  Idaho, 
Nevada,  California,  Oregon,  and  Washington,  the  open  season  shall  be  from  Octo- 
ber 1  to  December  31; 

In  that  portion  of  New  York  known  as  Long  Island,  and  in  New  Jer-"\ 
Delaware,  Oklahoma,  New  Mexico,  Arizona,  and  in  that  portion  of  Texas  1 
west  and  north  of  a  line  beginning  on  the  Kio  Grande  River  din^ctly  w<-' 
the  town  of  Del  Rio,  Tex.;  thence  east  to  the  town  of  Del  Rio;  thence  easterly 
following  the  center  of  the  main  track  of  the  Southern  Pacific  Railroad  through 
the  towns  of  Spofford,  Uvalde,  and  Hondo;  thence  to  the  point  wlicre  the  Southern 
Pacific  Railroad  crosses  the  International  &  Great  Northern  Railroad,  at  or  near 
San  Antonio;  l!  '  llowing  the  center  of  the  tr.i  '      ''         '   '    '         *        ,'   A 

Great  Northen  i  in  an  easterly  direction,  to 

tin,  where  it  juiw,^  i>  -uKrcss  Avenue,  near  the  Intci  ;■.».. ...i. v.  w  (.,....  ^-.m  ; 
Railroad  depot;  thence  across  Congress  Avenue  to  the  center  of  the  main  trat 
the  Houston  &  Texas  Central  Railroad  where  said  track  joins  said  Com 
Avenue,  at  or  near  the  Houston  &  Texas  Central  Railroad  dei>ot;  thence  folio 
the  center  line  of  the  track  of  said  Houston  <fe  Texas  Central  Railroad  in  an  easi 
direction  through  the  towns  of  Elgin,  Giddings,  and  Brenham,  to  the  point  where 
said  railroad  crosses  the  Brazos  River;  thence  with  the  center  of  said  Brazos  River 
in  a  general  northcrlv  direction,  to  tlu  '    '.  '  '      '' 

branch  of  the  Gulf,  Colorado  &  Santa 
the  center  of  the  track  of  the  said  Gulf,  < 
ly  direction  through  the  towns  of  Na 
point  at  or  near  Cleveland,  where  said  <  >      , 

the  Houston  East  &  West  Texas  Railway;  tiieuce  with  the  center  of  said  Houston 
East  &  West  Texas  Railway  track  to  the  point  in  said  line,  where  it  strikes  the 
Louisiana  line  the  open  season  shall  be  from  Ociober  16  to  January  15; 

In  that  portion  of  Texas  lying  south  and  east  of  the  line  above  described  the 
open  season  shall  be  from  November  1  to  January  15; 

In  Maryland,  the  District  of  Columbia,  Virginia,  Kentucky,  Tennessee,  North 
r..-.>i:.>o  *<..,, fi.  c\.....i;,,..    /;,..,^,.;..     m-.k.,,.,..    \Ti-^:--.t.. .i,  Arkansas,  and  Louisi- 

15. 
I  lo  January  15;  and 
In  Alaska  the  oi>en  season  shall  be  from  Septemlxjr  1  to  December  15. 
Rails  and  gallinules  (except  coot). — The  open  season  for  sora  and  other  rails 
and  gallinules  (except  coot)  shall  be  from  September  1  to  November  30,  except 
as  follows: 

In  Massachusetts  the  open  season  shall  be  from  October  1  to  December  15; 
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In  New  York  and  Washington  the  open  season  shall  be  from  October  1  to 
November  30;  and 

In  Louisiana  the  open  season  shall  be  from  November  1  to  January  31. 

Woodcock. — The  open  seasons  for  woodcock  shall  be  as  follows: 

In  that  portion  of  New  York  lying  north  of  the  tracks  of  the  main  line  of  the 
New  York  Central  Railroad  extending  from  Buffalo  to  Albany  and  north  of  the 
tracks  of  the  main  line  of  the  Boston  &  Albany  Railroad  extending  from  Albany 
to  the  Massachusetts  State  line,  and  in  Maine,  New^  Hampshire,  Vermont,  and 
North  Dakota  the  open  season  shall  be  from  October  1  to  October  31; 

In  that  portion  of  New  York  lying  south  of  the  line  above  described  including 
Long  Island  and  in  New  Jersey,  Pennsylvania,  Ohio,  Indiana,  Michigan,  Wis- 
consin, and  Iowa  the  open  season  shaU  be  from  October  15  to  November  14; 

In  Massachusetts,  Rhode  Island,  and  Connecticut  the  open  season  shall  be 
from  October  20  to  November  19; 

In  Maryland,  the  District  of  Columbia,  and  Missouri  the  open  season  shall 
be  from  November  10  to  December  10; 

In  Delaware,  Virginia,  West  Virginia,  Kentucky,  Arkansas,  and  Oklahoma 
the  open  season  shall  be  from  November  15  to  December  15;  and 

In  North  Carolina,  South  Carolina,  Georgia,  Alabama,  Mississippi,  and  Louisi- 
ana the  open  season  shall  be  from  December  1  to  December  31. 

Doves. — The  open  seasons  for  mourning  doves  shall  be  as  follows: 

In  Delaware,  Maryland,  Virginia,  Tennessee,  Kentucky,  Illinois,  Minnesota, 
Nebraska,  Kansas,  Missouri,  Arkansas,  Oklahoma,  New  Mexico,  Utah,  Arizona, 
California,  Nevada,  Idaho,  and  Oregon  the  open  season  shall  be  from  September 
1  to  December  15. 

In  that  portion  of  Texas  lying  west  and  north  of  the  zone  line  described  above 
imder  "Wilson's  snipe  or  jacksnipe,"  the  open  season  shall  be  from  September  1 
to  October  31;  and  in  that  portion  of  Texas  lying  south  and  east  of  the  line  above 
described  the  season  shall  be  from  October  1  to  November  30; 

In  North  Carolina,  South  Carolina,  Georgia,  Alabama  (except  in  Mobile  and 
Baldwin  Counties),  Mississippi,  and  Louisiana  the  open  season  shall  be  from 
September  1  to  September  30  and  from  November  20  to  January  31; 

In  that  portion  of  Alabama  comprising  Mobile  and  Baldwin  Counties  the 
open  season  shall  be  from  November  1  to  January  31; 

In  Florida  (except  in  Dade,  Monroe,  and  Broward  Counties)  the  open  season 
shall  be  from  November  20  to  January  31. 

In  that  portion  of  Florida  comprising  Dade,  Monroe,  and  Broward  Counties 
the  open  season  shall  be  from  September  16  to  November  15. 

BAG  LIMITS  AND   OTHER  PROVISIONS   UNDER    FEDERAL    REGU- 
LATIONS 


Bag  and  possession  limits. — A  person  may  take  in  any  one  day  during  the 
open  seasons  prescribed  therefor  not  to  exceed  the  following  numbers  of  migratory 
game  birds,  which  numbers  shall  include  all  birds  taken  by  any  other  person 
who  for  hire  accompanies  or  assists  him  in  taking  migratory  birds;  and  in  the 
case  of  ducks  and  geese  when  so  taken  these  may  be  possessed  in  the  numbers 
specified  as  follows: 


Ducks  (except  wood  duck  and  eider 
ducks),  15  in  the  aggregate  of  all 
kinds,  30  in  possession. 

Geese,  including  brant,  4  in  the  aggre- 
gate of  aU  kinds,  8  in  possession. 

Coots,  25. 

Sora,  25. 


Rails  and  gallinules  (except  sora  and 
coots),  25  in  the  aggregate  of  all 
kinds,  but  not  more  than  15  of  any 
one  species. 

Wilson's  snipe,  or  jacksnipe,  20. 

Woodcock,  4. 

Mourning  doves,  25. 


No  other  migratory  birds  may  be  taken  at  any  time  except  under  permit  for 
propagating,  scientific,  or  banding  purposes,  or  under  an  order  of  the  Secretary 
of  Agriculture  to  prevent  injury  to  agricultural  or  other  interests. 

Time  of  day  and  metiiods. — Migratory  game  birds  may  be  taken  from  the 
land  and  water  on  any  day  during  the  open  season  from  half  an  hour  before  sun- 
rise to  sunset,  except  that  the  hour  for  the  commencement  of  shooting  on  the 
opening  day  of  the  season  shall  be  12  o'clock  noon.  They  may  be  taken  with  a 
gun  only,  not  larger  than  No.  10  gauge,  fired  from  the  shoulder,  with  the  aid  of  a 
dog,  the  use  of  decoys,  and  from  a  blind  or  floating  device,  except  that  in  the 
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iiintiiii:  »'f  wild  cfTsf  not  iriurr  tlum  ton  (10>  !ivo  guoRr  tlroovs  mav  ho  nnrd  <»r 
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shall  I. 
any  boat  u 
sinkbox  (b: 

of  iHigrjitoi>  \\ai«ii<i\vi  ^ 
Anno  Ctumtv,  Stat*-  of  \ 

Sh'.ll     i-    .i.->' \     1 r, 

t)t 

"1  . 

of  niouiuijiK  iU»\o«»  ib  not  j>ernnlU;tl  on  or  over,  at  or  near,  unv  art-u  v 
lM><>n  baited  with  salt,  corn,  wljoat,  or  other  grain  or  otlier  fooils  ])laco<l  or 

•       Ncssion. — MiRratory  game  birds  legally  taken  may  be  po88cs8cd  durins  the 

]Hrn.<i  constituf"  -  "     ^i)en  season  where  killed  and  for  an  additional  *    -     '     *■ 
10  days  noxt.  s  such  open  sesison,  and  those  coming  from  ;^ 

ot'i'T 'flr'.i,  ("•11  iH>  ixtsxivsK.-.l  In  111.-  St.Mt.'  luio  uliirli  tiiey  an;  ....,..^..1. 

oi  :  time  immediately 

i)]<   ■  i\V8, 

luterstato  tratUo  iu  K<^iit^« — ^>ol  ntorc  ihiut  two  ila>h  bag  limit  of  migratory 
.me  birds,  ;us  ])resiTib«»fl  by  the  Federal  regulations,  may  l)e  exiKjrt/Cti  or  re- 
moved from  the  Sta;  taken  in  any  one  calendar  week,  ancl  such  nn\'r;i- 
tory  game  birds  or  i  of  in  transit  during  the  open  soiwon  may  contitnu- 
in  *-  '■'  '  '  '  K.iiai  iiuio,  not  exceeding  five  days,  as  may  Ix;  necessary  for 
dt                                   "u. 

i  ..  hibits  interstate  shipment  by  common  carrier  of  wiM  Mi.iTMuU 

or  par  re  such  animals  have  been  kille<l  or  shii)i)c<i  in  vi' 

the  la u  -  in  which  killed  or  from  which  8hiij|>ed,  and  soctioi 

treaty  act  likewiise  prohibits  the  removal  in  any  manner  from  one  State  to  anotiier 
of  any  wild  birds  in  violation  of  State  laws  or  which  have  been  illegally  taken. 
All  packages  iu  interstate  commerce  containing  game  animals  or  nonn 
game  birds,  or  parts  thereof,  must  be  marked  to  show  the  names  and 
of  the  consignor  and  consignee  and  the  nature  of  the  contents,  and  p:uK:i^(s 
containing  migratory  birds  must  be  marked  with  such  a<ldre68es  and  the  number 
H?ui  kind  of  sucl;  I'ir.U  tliorein. 

Sale. — The  !  \v  jirohibits  the  sale  of  all  migratory  birds  throughout 

na  United  Stai'  .  i  birds  taken  for  scientific  or  propagating  purjJoses  and 

kterfowl   raised  on  farms  or  preserves   under  ix;rmit  from  the  Secretary   of 

^fricuHuro.2     Feathers  of  wild  ducks  and  wild  gt«se  lawfidly  killed,  and  of  such 

HI  1  and  condemned  by  Federal  or  State  authorities,  may  be  purchased 

ai  r  use  in  the  manufacture  of  fishing  flies,  pillows,  and  mattresses,  but 

noi  loi  millinery  or  ornamental  i)ur]>oses. 

Alaskan  exceptions. — In  Alaska,  Eskimos  and  Indians  may  take  for  the  use 
«»f  themselves  and  their  innnediate  families,  in  any  manner  and  at  any  time,  and 
•sse^s  and  transport  auks,  anklets,  guillemots,  murres,  and  puflins  and  their 
-:i?s  for  food  and  their  skins  for  clothing. 
Permits  for  propagation  and  otlier  purposes. — Under  appropriate  permit 
oni  the  Secretary  of  Agriculture,  and  whfn  nllowod  by  State  law,  mignitory  water 
'iwl  niay  l>c  captured  at  any  time  for  i  Mg  puri>oses,  and  waU^rfowl  lu<  <i 

•I  captivity  may  be  killed  and  the  <  old  and  used  for  food  puix)  > 

w  ..*  _r  ...1       .  .  ._    1         ,  bred  in  capti\ii\    iiia\   also  l>e  sold     '-       r  „  i  .. 
to  the  holders  of  |x;rnnts.     Under  ;; 


c  killing  of  migratory  birds  to  prevent  serious  injury  to  agriculture  or  other 
teres  ts. 

Further  rest  I ".;:.!.  by  States.— The  States  ni.M 
«".d  by  Fe<ier:  )ns  on  migratory  birds,  re! 

"*     -   -trict  I  IK    ],.ii()d  during  wh'f '        :    -    .. 
»n,  or  make  other  laws  or  rc^ 

.  ,      .;  may  not  lengthen  the  open  hi..  v   ....    .,„^  v,  j.; .,.,. 

otherwise  lessen  the  i)rotection  afforded  by  Federal  law. 

■»  See  footnoT' 
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SUMMARY  OF  LAWS  RELATING  TO  SEASONS,  LICENSES, 
LIMITS,  POSSESSION,  TRANSPORTATION,  AND  SALE 

Game  laws  and  information.— Persons  are  advised  to  obtain  from  State 
game  commissioners  the  full  text  of  game  laws  in  States  where  hunting  is  contem- 
plated. (See  list  on  p.  ii,  on  back  of  title-page.)  They  should  also  obtain 
information  from  the  Bureau  of  Biological  Survey  or  State  game  departments  ^ 
regarding  the  existence  of  Federal  and  State  game  and  bird  refuges  in  areas  in 
which  they  contemplate  hunting,  as  the  location  of  refuges  and  the  restrictions 
regarding  hunting  thereon  are  not  included  in  this  bulletin. 

Open  season  dates. — The  dates  of  open  seasons  for  migratory  game  birds 
shown  under  the  various  States  and  Provinces  are  the  times  when  these  birds 
may  be  hunted  without  violating  either  State  or  Provincial  laws  or  Federal  or 
Canadian  regulations. 

In  stating  the  open  season  *  the  plan  has  been  followed  of  including  the  first 
and  last  days  thereof.  The  difficulty  of  attaining  absolute  accuracy  in  a  state- 
ment of  the  seasons  is  great,  but  summaries  have  been  submitted  to  the  proper 
State  or  provincial  game  officials  for  correction  and  approval,  and  the  dates  as 
stated  are  believed  to  be  free  from  material  errors. 

Permanent  close  seasons. — Species  (including  migratory  game  ^  and  non- 
game  ^  birds — but  not  migratory  insectivorous  ^  birds — protected  throughout  each 
year  by  Federal  regulations)  on  which  the  season  is  closed  for  a  term  of  years  or 
for  an  indefinite  period  are  gi-ouped  under  the  term  ''No  open  season."  Pro- 
visions of  State  laws  prohibiting  hunting  at  night,  between  sunset  and  sunrise, 
or  during  certain  hours  are  not  included. 

Rest  days. — In  some  States  certain  days  of  the  week  constitute  rest  days  or 
close  seasons  during  the  time  when  hunting  is  permitted.  Hunting  on  Sunday  is 
prohibited  in  all  States  and  Provinces  east  of  the  one-hundred  and  fifth  meridian, 
except  Illinois,  Louisiana,  Michigan,  Rhode  Island,  South  Dakota,  Texas,  Wiscon- 
sin, and  Quebec.  Mondays  constitute  a  close  season  for  waterfowl  locally  in 
California  and  North  Carolina;  Wednesdays  for  ducks  and  coot  in  Wisconsin; 
Wednesdays  and  Thursdays  east  of  Blue  Ridge  Mountains  in  Virginia;  and  cer- 
tain other  week  days  for  waterfowl  in  several  favorite  ducking  grounds  in  Cali- 
fornia, Maryland,  North  Carolina,  and  Florida.  In  Oregon  mountain  and  valley 
quail,  Hungarian  partridges,  and  Chinese  pheasants  may  be  hunted  locally  only 
on  Wednesday  and  Sunday  of  each  week  during  the  open  season.  In  Oklahoma 
quail  may  be  hunted  only  on  Monday,  Wednesday,  and  Friday  of  each  week 
during  the  open  season,  and  on  Thanksgiving  Day  and  Christmas  and  New 
Year's  Day,  or  the  preceding  Saturdays,  if  these  faU  on  Sundays.  Hunting  is 
prohibited  when  snow  is  on  the  ground  in  New  Jersey,  Delaware,  and  Virginia, 
locally  on  all  game  except  waterfowl  in  Maryland,  and  in  North  Carolina,  except 
for  deer,  bear,  and  waterfowl. 

Possession. — The  provision  of  the  Federal  regulations  permitting  the  posses- 
sion of  migratory  game  birds  during  the  first  10  days  of  the  close  season  has 
been  considered  in  connection  with  State  laws,  and  when  migratory  game  birds 
may  be  possessed  during  any  part  of  the  close  season  without  violating  either 
the  Federal  regulations  or  State  laws  it  has  been  stated  under  the  heading  ' '  Bag 
limits  and  possession." 

Possession  of  nonmigratory  game  during  the  close  season  is  generally  pro- 
hibited by  State  laws,  but  when  an  extension  of  a  few  days,  or  a  special  season, 
is  provided  for  either  possession  or  sale,  attention  is  called  thereto. 

Interstate  transportation. — Under  the  heading  "Interstate  transportation," 
in  addition  to  statements  of  restrictions  on  removal  of  game  from  the  State  in 
which  it  is  taken,  information  has  been  included  concerning  the  importation  and 
possession  by  sportsmen  for  personal  use  of  game  legally  killed  outside  the 
State  and  legally  exported  from  the  place  where  taken.  In  the  absence  of  specific 
State  legislation  to  the  contrary,  or  where  legislation  prohibits  possession  of 
game  in  close  season,  it  has  been  construed  that  sportsmen  may  bring  home 
their  game  and  possess  it  in  their  State  in  the  same  manner  as  if  it  had  been 
killed  there. 

Propagated  and  imported  game. — For  laws  concerning  traffic  in  imported 
game  and  game  raised  in  captivitv  under  Federal  and  State  licenses,  see  pages 
43  to  45. 


8  See  list  on  page  n  (back  of  title-pageV  A  full  list  of  names  and  addresses  of  oflScials  and  organizations 
concerned  with  wild-life  protection  will  be  found  in  Miscellaneous  Publication  No.  122,  U.  S.  Department 
of  Agriculture,  1931. 

*  For  open  seasons  on  fur-bearing  animals  for  1931-32  see  Farmers'  Bulletin  No.  1685. 

»  For  definitions,  see  p.  8. 
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STATE  LAWS 
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their  tribal  relations).  Alien,  $100  (special  license 
required  to  hunt  or  possess  firearms);  issued  by 
commission.  Licensed  hunters  and  trappers,  with- 
in 30  days  after  expiration  of  license,  must  report  to 
commission  number  and  kind  of  each  species  of 
birds  or  animals  taken. 

Guide,  $10  (issued  only  to  resident  citizens  or  resi- 
dent native  Indian  or  Eskimo);  issued  by  commis- 
sion. Guide  must  report  to  commission  after  each 
hunting  trip. 

Shipping  licenses:  Resident  (export  for  mounting 
and  return),  $1  for  each  trophy;  resident  removing 
from  Territory,  $1  for  each  trophy;  if  otherwise,  $5 
for  each  animal,  $1  for  each  bird.  Issued  by  com- 
mission or  collector  of  customs. 

Bag  limits  and  possession:  Caribou,  nonresi- 
dent 2,  resident  6,  a  season  (except  on  Alaska  Pen- 
insula, resident  2,  nonresident  1) ;  mountain  sheep, 
nonresident  2,  resident  3,  a  season,  of  which  not 
more  than  2  may  be  taken  south  of  Arctic  Circle; 
1  moose,  3  deer,  2  mountain  goats  a  season  or  in 
possession;  2  in  all  of  large  brown  and  grizzly  bears 
a  season  or  in  possession  (nonresident);  no  limit  for 
resident  except  2  only  in  certain  areas  where  a  season 
is  prescribed  for  residents.  Game  animals  legally 
taken  during  open  season  may  be  possessed  and 
transported  within  Territory  by  any  person  at  any 
time.  Number  of  game  animals  in  excess  of  season 
limit  may  be  possessed  under  permit  of  commission; 
15  grouse,  25  ptarmigan,  but  not  more  than  26  in 
all  of  grouse  and  ptarmigan  a  day;  15  ducks,  4  geese, 
including  brant,  a  day;  20  Wilson's  snipe  a  day. 
Migratory  game  birds  legally  taken  may  be  pos- 
sessed during  open  season  and  10  days  thereafter, 
but  not  more  than  60  in  all  of  waterfowl  may  be 
possessed  at  one  time  of  which  not  more  than  30 
may  be  ducks,  and  8  geese,  including  brant.  Game 
animals,  grouse,  ptarmigan,  hides,  heads,  and  feet 
of  game  animals  or  articles  made  therefi-om  and 
skins  and  feathers  of  game  birds  legally  taken  during 
open  season  may  be  possessed  and  transported  at 
any  time  within  the  Territory,  and  shed  antlers  of 
deer,  moose,  or  caribou  may  be  possessed  and  trans- 
ported within  or  out  of  the  Territory  at  any  time 
without  a  license. 

Interstate  transportation :  Nonresident  citizen 
or  nonresident  alien  licensee  may  export  1  moose, 
3  deer,  2  caribou  (1  from  Alaska  Peninsula),  2 
mountain  sheep,  2  mountain  goats,  and  2  in  all  of 
large  brown  and  grizzly  bears  killed  by  himself 
under  license  coupon  and  affidavit  that  he  has  not 
violated  the  game  laws;  that  big-game  animal  or 
part  thereof  he  desires  to  ship  has  not  been  pur- 
chased or  sold  and  is  not  shipped  for  purpose  of 
being  sold;  that  he  lawfully  killed  the  animal  and 
is  owner  of  part  thereof  that  he  desires  to  ship,  and 
if  shipment  contains  caribou  or  parts  thereof, 
whether  animal  was  killed  on  Alaska  Peninsula. 

A  nonresident  may  possess  and  transport  at  any 
time  within  or  out  of  Territory  skins  and  feathers  of 
game  birds  and  articles  manufactured  from  hides 
or  hoofs  of  moose,  caribou,  deer,  or  goats  legally 
taken.  Any  person  may  without  a  license  export 
shed  antlers  of  moose,  caribou,  or  deer. 

Resident  may  export  for  moimting  and  return 
in  any  one  year,  but  not  for  sale,  heads  or  trophies 
of  game  animal  legally  acquired  under  shipping 
license  (fee,  $1  for  each  trophy). 

A  resident  who  is  removing  his  residence  from 
Territory  may  export  trophies  of  game  animals 
legally  acquired  by  him  imder  shipping  license 
(fee,  $1  for  each  trophy). 

All  shipments  must  be  marked  with  names  and 
addresses  of  consignor  and  consignee  and  number 
of  each  kind  of  game  contained  therein. 

Sale:  Sale  of  all  protected  game  prohibited,  except 
that  meat  of  caribou  may  be  sold  by  the  person 
killing  it,  but  such  meat  may  not  be  resold  north 
of  summit  Alaska  Range-Ahklun  Mountains 
except  in  cooked  form,  nor  south  of  said  summit 
except  in  cooked  form  and  then  only  at  road  houses 
having  permits  from  the  commission;  moose,  grouse, 
and  ptarmigan  legally  killed  may  be  bought  and 
sold  at  any  time  north  of  summit  of  Alaska  Range 
and  Ahklun  Mountains,  but  no  i>erson  other  than 
the  one  who  killed  them  may  sell  them  except  in 
cooked  form  for  human  food,  but  meat  of  moose, 
grouse,  or  ptarmigan  may  not  be  sold  or  served  by 
restaurants,  road  houses,  or  public  or  other  eating 
houses  located  within  5  miles  each  side  of  the  center 


line  of  Alaska  Railroad  and  its  branches;  number  of 
animals  in  excess  of  season  limit  allowed  in  posses- 
sion imder  permit  of  commission.  Meat  of  mam- 
mals or  birds  so  sold  shall  not  be  transported  to  or 
possessed  in  any  other  part  of  Territory.  No  game 
animal,  game  bird,  or  parts  thereof  shall  be  sold  to 
or  bought  by  the  owner,  master,  or  employee  of 
any  coastal  or  river  steamer  or  commercial  power 
or  sail  boat;  unlawful  to  take  or  possess  for  serving 
or  to  serve  any  game  animal,  game  bird,  or  part 
thereof  in  any  dining  car,  commercial  mess  house 
operated  by  a  cannery,  railroad,  or  contractor,  or  in 
any  other  commercial  mess  house  or  other  place 
maintained  for  serving  food  regularly  to  employees 
thereof,  or  to  serve  such  game  to  an  employee  of  any 
coastal  or  river  steamer  or  commercial  power  or 
sail  boat,  or  for  an  employee  of  a  railroad,  cannery, 
contractor,  or  coastal  or  river  steamer  or  othe: 
commercial  power  or  sail  boat  to  possess  such  game 
in  a  dining  car  or  commercial  mess  house,  or  in  the 
galley  or  dining  room  of  any  such  boat. 

Any  person  may  without  a  license  buy  and  sell 
at  any  time  in  Territory  feathers  of  wild  ducks 
and  geese,  lawfully  killed  or  seized  and  condemned 
by  Federal  game  authorities,  for  use  in  making 
fishing  flies,  bed  pillows,  mattresses,  and  similar 
commercial  purposes,  but  not  for  millinery  or 
ornamental  purposes;  hides  or  parts  of  hides  of 
moose,  caribou,  deer,  and  mountain  goats  legally 
taken  diu"ing  the  open  season;  shed  antlers  of  cari- 
bou, moose,  and  deer;  and  skins  and  feathers  of 
eagles,  crows,  hawks,  owls,  ravens,  and  cormorants. 

ARIZONA 

Open  seasons:  ^*  Dates  inclusive 
Deer  (male  with  pronged  horn), 
bear,  wild  turkey  (see  ex- 
ception)  Oct.  I&-N0V.   15. 

Exception:  Black-tailed  or 
mule   deer,   bear,    turkey, 

south  of  Gila  River No  open  season. 

Peccary  or  javelina Nov.  1-Jan.  31. 

Squirrel  (see  exceptions) Oct.  16-Nov.  15. 

Exceptions:  Kaibab  squirrels 
in  State,  and  Chiricahua 
and  Arizona  tree  squirrels 
south    of    Gila    and    Salt 

River  base  meridian No  open  season. 

Quail  (Gambel's,  scaled)   (see 

exception) Nov.  1-Dec.  31. 

Exception:   In    Apache   and 

Navajo  Counties No  open  season. 

White-winged  dove July  16-Aug.  31. 

Mourning  Dove. Sept.  1-Dec.  15.'! 

Duck,    goose    (except    Ross's 
goose    and    cackling    goose) 

brant Nov.l6-Dec.l5.» 

Wilson's  snipe Oct.  16-Nov.30.i5 

Coot... Nov.l6-Nov.30.>° 

No  open  season:  Does,  spotted  fawns,  spike 
bucks,  elk,  antelope,  mountain  sheep,  bobwhite 
and  Mearns's  quail,  grouse,  pheasant,  swans, 
Ross's  and  cackling  geese,  bitterns,  little  brown 
and  sandhill  cranes,  grebes,  gulls,  herons,  loons, 
band-tailed  pigeons,  terns,  rails,  gallinules,  and  all 
shore  birds  except  Wilson's  snipe  or  jacksnipe. 

Hunting  and  fishing  licenses:  Nonresident: 
Game  and  fish,  $35;  small  game  and  fish,  $10; 
special  15-day  fishing,  $2.60.  Resident:  Game  and 
fish,  $2.50;  fish,  $1.25.  Alien:  Game  and  fish,  $75; 
small  game  and  fish,  $30.  Special  license,  ahen 
apnlicant  for  citizenship,  game,  $26;  alien  appli- 
cant for  citizenship,  small  game  and  fish,  $10. 
Guide,  $10.  American-born  resident  or  nonresi- 
dent under  16  years  of  age  may  hunt  and  fish  with- 
out license  if  accompanied  by  holder  of  a  valid 
license. 

Bag  limits  and  possession:  One  deer,  1  bear,  1 
peccary  or  javelina,  6  squirrels,  2  turkeys  a  season; 
15  quail  a  day  or  in  possession;  15  ducks  a  day  or 
in  possession;  2  geese,  2  brant  a  day  or  in  possession; 
15  in  all  of  Wilson's  snipe  and  coots  a  day  or  in 

i<  Arizona:  Animals  or  birds  (except  migratory 
birds)  that  become  seriously  injurious  to  agriculture 
or  other  interests  may  be  killed  under  permit  of 
commission. 

15  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 
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Open  seasons— Continued.  Dates  inclimve 
Bear   (black,  brown)   (see  ex- 
ception)  Nov.  16-Feb.  28. 

Exception:  In  districts  2  and 

2H -  No  close  season. 

Cottontail  and  brush  rabbits,^' 

(see  exception) Nov.  15-Dec.  15. 

Exception:  Kabbits    in    dis- 
trict 4^4 No  close  season. 

Quail  (see  exception) Nov.  15-Dec.  15. 

Exception:  In  district  IH —  Nov.  1-Dec.  31. 

Dove  (see  exception) Sept.l-Sept.30." 

Exception:  In  districts  4,  4H, 

and  m Sept.  1-Oct.  31." 

Duck,    coose     (except     Ross's 
goose    and    cackling    goose) 

brant,  coot  (mud  hen) Nov.l6-Dec.l5." 

Wilson's  snipe  or  jacksnipe Oct.  1-Dec.  31.19 

Gallinule Oct.  1-Nov.  30.1' 

No  open  season :  Does,  spike  bucks,  fawns,  elk, 
antelope,  mountain  sheep;  tree  squirrels;  sierra  hares; 
pheasants,  introduced  quail  or  partridges,  sage  hen, 
grouse,  turkeys,  rail,plovers,yellowlegs,swans,Ross's 
r.nd  cackling  geese,  wood  duck,  eider  ducks,  auk- 
lets,  bittern,  little  brown,  sand-hiU,  and  whooping 
cranes,  fulmars,  grebes,  guillemots,  gulls,  herons, 
jaegers,  loons,  mm-res,  petrels,  band-taUed  pigeons, 
puffins,  shearwaters,  terns,  and  aU  shore  birds  (ex- 
cept Wilson's  snipe  or  jacksnipe) . 

Hunting  and  Ashing  licenses:  Game:  Nonresi- 
dent, $10;  alien,  $25  (except  those  with  first  papers, 
fee  $10);  fish:  Nonresident,  $3;  alien,  $5;  resident: 
Came,  $2  (resident,  under  18,  $1);  fish,  $2.  Fish- 
ing license  not  required  of  persons  under  18  years 
of  age.  To  veterans  of  the  Civil  War,  issued  free 
of  charge.  Issued  by  commissioners  and  county 
clerks.  Unlawful  to  hunt  oa  posted  lands  of  another 
without  permission  of  owner.  Deer-tag  license,  $1; 
commercial  club,  citizen  owner,  $25;  alien  owner, 
$100;  citizen  operator,  $5;  alien  operator,  $25. 

Bag  limits  and  possession:  Two  deer  a  season 
(except  in  district  iH,  one  only);  15  cottontail  or 
brush  rabbits  a  day,  30  a  week;  10  mountain  (luail  a 
day,  20  a  week;  15  valley  or  desert  quail  a  day,  30  a 
week;  20Wilson's  snipe  or  jacksnipe  a  day,  50a  week; 
15  mourning  doves  a  day,  30  a  week;  15  ducks  a  day; 

4  geese  (honkers)  including  brant,  a  day,  24  a  week; 
25  coots  (mud  hens),  but  not  more  than  15  gallinules 
a  day,  50  mud  hens  a  week. 

Possession  in  excess  of  daily  limit  prohibited, 
except  that  not  more  than  25  wild  ducks  and  8  wild 
geese,  including  brant,  may  be  possessed  at  any  one 
time.  Persons  killing  deer  must  retain  in  possession 
during  open  season  and  10  days  thereafter  skin  and 
portion  of  head  bearing  horns.  One  day's  limit  of 
game  birds  or  animals  may  be  possessed  during  first 

5  days  of  close  season. 

Interstate  transportation:  Export  of  all  pro- 
tected game  prohibited.  All  shipment  by  parcel 
post  prohibited. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  in  like  manner  as  game  taken  in 
State. 


1"  Footnote  continued. 

Districts  23,  24,  and  25,  all  located  in  district  1, 
are  as  follows: 

District  23  comprises  drainage  area  of  Lake 
Tahoe  and  Truckee  River  and  head  waters  of 
Rubicon  and  American  Rivers,  in  counties  of 
Placer  and  Eldorado. 

District  24  comprises  drainage  area  of  Silver, 
Twin,  Blue,  Meadow,  and  Wood  Lakes  in  counties 
of  Alpine  and  Amador  and  the  watershed  of  the 
upper  Consumes  River. 

Distiict  25  comprises  drainage  area  of  Lake 
Almanor  in  counties  of  Plumas  and  Lassen. 

1'  Owner  or  tenant,  or  person  holding  written  per- 
mission from  owner  or  tenant,  may  kill  rabbits  on 
own  premises  at  any  time,  but  rabbits  killed  in 
close  season  may  not  be  shipped  or  sold. 

"  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon.  Waterfowl  in  districts  4,  4^4,  4a,  4e, 
19,  20,  20a,  and  22  may  be  hunted  only  on  Wednes- 
days, Saturdays,  Sundays,  legal  holidays,  and  open- 
ing and  closing  days  of  season,  and  in  district  4a 
waterfowl  may  not  be  hunted  on  said  days  before 
8  a.  m. 


Sale:  Sale  of  deer  meat  and  hides,  tree  squirrels, 
and  game  birds  prohibited.  Hides  of  deer  taken  in 
a  foreign  country  and  cottontail  and  brush  rabbits 
taken  during  open  season  may  be  sold. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  area 
on  which  salt,  grain,  or  other  food  has  been  scattered 
to  attract  them. 

COLORADO 
Open  seasons:  20  Dates  incluswe 

Deer  (having  horns  with  two  or 
more  prongs  on  each  horn)...  Oct.  12-Oct.  15. 

Elk.-.. Nov.  5-Nov.  10. 

Rabbit,  hare No  close  season. 

Duck,  goose  (except  Ross's 
goose  and  cackling  goose), 
brant,  coot. Oct.  1-Oct.  31.21 

W'ilson's  snipe  or  jacksnipe Oct.   1-Dec.  31." 

Sora  and  other  rails  and  galli- 
nule (except  coot) Sept.  1-Nov.  30.21 

No  open  season:  Antelope,  mountain  sheep, 
does,  fawns,  Abert's,  black  or  tuft-eared  squirrels, 
prairie  chickens,  mountain  and  willow  grouse,  sage 
chickens  (1932),  quail  (bob white  and  crested), 
pheasants,22  doves;  partridges,  ptarmigan,  wild  tur- 
keys, swans,  Ross's  and  cackling  geese,  wood 
duck,  eider  ducks,  bitterns,  little  brown,  sandhill, 
and  whooping  cranes,  grebes,  gulls,  herons,  jaegers, 
loons,  band-tailed  pigeons,  terns,  and  all  shore  birds 
(except  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident: 
Big  game,  .$25;  small  game,  $5;  fish,  $3.  Resident: 
Big  game,  $5;  small  game  and  fish,  $2.  Special  elk 
license:  Nonresident,  $50;  resident,  $7.50.  Not 
issued  to  persons  under  21.  Holder  of  big-game 
license  only  pays  uilTerence  in  cost  of  big  game  and 
elk  license.  No  person  under  18  is  permitted  to 
hunt  big  game.  Fishing  license  not  required  of 
boys  under  16  or  of  women.  Children  under  12  not 
permitted  to  hunt  except  on  own  premises  or  those 
of  parent  or  guardian.  Guide,  $5,  in  addition  to 
hunting  license.  Issued  by  commissioner,  coimty 
clerks,  and  other  agents.  Unlawful  to  hunt  in  any 
inclosure  not  public  land  without  consent  of  owner. 
Unlawful  to  shoot  game  from  public  highway. 

Unnaturalized  foreign-born  residents  not  per- 
mitted to  hunt  or  to  own  or  possess  shotgun,  rifle, 
or  pistol. 

Bag  limits  and  possession:  One  deer  a  season, 
coupon  required;  15  ducks,  4  geese,  including  brant, 
15  Wilson's  snipe,  25  sora,  15  in  all  of  other  rails, 
coots,  and  gallinules  a  day  or  in  possession,  except 
that  not  more  than  25  ducks  and  8  geese,  including 
brant,  may  be  possessed  at  any  one  time.  Persons 
under  12  years  of  age  limited  to  half  this  numb«:  of 
birds.  Possession  permitted  during  first  5  days  of 
close  season.  Commissioner  may  issue  permit  au- 
thorizing storage,  possession,  and  use  of  game  for  90 
days  after  close  of  open  season  (except  possession  of 
migratory  birds  limited  to  10  days  after  close  of 
season). 

Interstate  transportation:  Export  of  all  pro- 
tected game  is  prohibited;  provided,  game  in  not 
exceeding  the  numbers  allowed  in  possession,  may 
be  exported  under  permit  from  game  commissioner 
(fee,  25  cents  for  each  bird)  if  permit  be  attached 
and  packages  plainly  marked  so  as  to  show  nature 
of  contents,  but  not  more  than  two  days'  limit  of 
migratory  birds  shall  be  exported  in  any  one  calen- 
dar week;  edible  portion  of  deer  may  be  exported 
xmder  $5  permit  from  the  commissioner. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  at  any  time,  except  that  migra- 
tory game  birds  may  be  possessed  only  during  open 
season  where  taken  and  first  10  days  of  close  season- 
Importer  must  obtain  from  State  game  and  fish 
commissioner  a  certificate,  fee  $1,  to  import  game. 

20  Colorado:  Game  and  fish  commissioner,  on  peti- 
tion of  board  of  county  commissioners,  may  suspend 
or  shorten  seasons  on  game  in  any  county  or  under 
justifiable  conditions  may  lengthen  them. 

2'  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 

'^^  Pheasants  damaging  crops  may  be  killed  or 
trapped  under  permit  of  commissioner. 
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DISTRICT  OF  COLUMBIA  »» 

Open  seasons:  Dates  inclusive 

Deer  meat  (sale  or  possession) .  Sept.    l-Jan.     1. 
Rabbit  (except  English  rabbit, 
Belgian  hare),  squirrel  (sale 

or  possession) Nov.    1-Feb.    1. 

Marsh  blackbird Sept.    1-Feb.    1. 

Duck,    goose    (except    Ross's 
goose    and  cackling  goose), 

brant,  coot Nov.l6-Dec.l5.«» 

Wilson's  snipe  or  jacksnipe Nov.  1-Jan.  IS." 

"Woodcock Nov.lO-Dec.l0.2« 

Rail  and  gallinule Sept.  1-Nov.  30.29 

No  open  season:  Doves,  Ross's  and  cackling 
geese,  swans,  wood  duck,  reedbirds  bitterns, 
grebes,  gulls,  herons,  loons,  murres,  terns,  and  all 
shore  birds  (except  woodcock  and  Wilson's  snipe  or 
jacksnipe). 

Bag  limits  and  possession:  Fifteen  ducks.  4 
geese,  including  brant,  20  Wilson's  snipe,  4  wood- 
cock, 25  coots,  25  sora,  25  in  all  of  other  rails  and 
gallinules,  but  not  more  than  15  of  any  one  species 
of  rails  (other  than  sora)  and  gallinules  a  day. 
Not  more  than  30  ducks  and  8  geese,  including 
brant,  may  be  possessed.  Possession  of  migratory 
birds  permitted  during  first  10  days  of  close  season; 
quail,  November  1  to  March  15;  ruffed  grouse  or 
pheasant  (except  .English  or  other  imported 
pheasants  raised  in  inclosures,  possession  unre- 
stricted), and  wild  turkey,  November  1  to  Decem- 
ber 26;  prairie  chicken  (pinnated  grouse),  September 
1  to  March  15. 

Interstate  transportation:  Export  of  migra- 
tory game  birds  in  excess  of  two  days'  bag  limit  in 
any  one  calendar  week  prohibited. 

Migratory  game  birds  taken  outside  of  District 
and  legally  exported  may  be  possessed  during 
open  season  where  taken  and  first  10  days  of  close 
season.  Other  game  may  be  possessed  during  open 
season  in  District. 

Sale:  Sale  of  all  game  birds  prohibited.  Deer, 
rabbit,  and  squirrel  may  be  sold  during  open 
season. 

Misc^Ianeons:  Federal  regulations  do  not 
permit  the  use  of  more  than  10  live  goose  decoys 
at  any  one  stand  or  blind  in  the  himting  of  wild 
geese. 

FLORIDA 
Open  seasons:  ^o 

Dates  inclvMve 

Deer  (male)  (see  exception) Nov.  20-Dec.  31. 

Exception:  In  Collier  (1934), 
Pinellas  (1933),  and  Sum- 
ter (1934)  Counties No  open  season. 

Cat  squirrel,  wild  turkey,  quail 

(see  exceptions) Nov.  20-Feb.  15. 

Exceptions:  Wild  turkey  in 
Collier  (1934),  Pinellas 
(1933),  and  Sumter  (1934) 

Counties No  open  season. 

Quail  in   Pinellas   County 

(1933) No  open  season. 

Quail  in  Collier  County...  Nov.  20-Dec.  31. 

Doves  (see  exceptions) Nov.  20^- Jan.  31." 

Exceptions:  In  Dade,  Mon- 
roe, and  Broward  Coun- 
ties  Sept.l6-Nov.  16" 

In  Pinellas  County  (1933)..  No  open  season. 

23  District  of  Columbia:  Hunting  prohibited  in 
District  by  act  of  Jime  30,  1906.  except  on  marshes 
of  Eastern  Branch  above  Anacostia  Bridge  and 
below  Aqueduct  Bridge  (Key  Bridge)  en  Virginia 
side  of  Potomac,  but  in  these  aieas  no  birds  may 
be  shot  within  200  yards  of  any  bridge  or  dwelling. 

»» Season  on  migratory  game  birds  opens  at 
12  o'clock  noon. 

»  Florida:  State  game  commissioner  on  request 
of  county  commissioners  may  extend  State  seasons 
on  ducks  and  mourning  doves  to  full  period  allowed 
by  Federal  regulations. 

"  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 


Open  seasons — Continued.  Dates  inclusive 

Duck;   goose    (except    Ross's, 
cackling,  and  snow  geese), 
brant,  coot  (see  exceptions).  Nov.        20-D6C. 
Exception:  In  Pinellas  Coun-    19  "  82 

ty  (1933) No  open  season. 

Wilson's  snipe  or  jacksnipe  (see 

exception) Nov.  20-Jan.  16." 

Exception:  In  Pinellas  Coun- 
ty (1933) No  open  season. 

Rails,  other  than  coot  and  galli- 
nule (see  exception)... Sept.       16-Nov. 

30.31  83 

Exception:  In  Pinellas  Coun- 
ty (1933) No  open  season. 

Gallinules  (see  exception)...  Nov.       20-Nov. 
30.33 

Exception:  In  Pinellas  Coun- 
ty (1933) No  open  season. 

No  open  season:  Does,  gray,  black,  or  fox  squir- 
rels (1932),  ruffed  grouse,  introduced  pheasants,  and 
other  foreign  game  birds;  swans,  Ross's,  cackling, 
and  snow  geese,  wood  duck,  reedbirds,  bitterns, 
sand-hill  and  whooping  cranes,  gannets,  grebes, 
gulls,  herons,  jaegers,  loons,  petrels,  shearwaters, 
terns,  woodcock,  and  all  shore  birds  (except  Wilson's 
snipe  or  jacksnipe) . 

Hunting  and  fishing  licenses:  Nonresident: 
Game,  $25.50  (State);  fresh-water  fish,  $10.50  (State), 
$3.25  (county  license).  Resident:  Game,  $8  (State); 
$3.26  (county  other  than  county  of  residence),  $1.25 
(county  of  residence);  fresh-water  fish,  $3.25  (not  re- 
quired in  county  of  residence),  $1.25  (county  other 
than  county  of  residence) .  Duplicate  license,  fee  25 
cents.  Additional  hunting  and  fishing  licenses  re- 
quired in  Sumter  County— Residents  of  county,  $2, 
nonresidents  $5.  Special  county  license  (fee  $10 
each  county)  required  for  nonresidents  fishing  in 
Choctawha tehee  River  and  its  tributaries  in  Holmes, 
Walton,  and  Washington  Counties.  Issued  by 
county  judge.  License  not  required  of  person  under 
16,  nor  of  resident  Confederate  veteran  who  is  en- 
titled to  State  pension,  nor  of  landowner  or  member 
of  his  family  in  county  of  residence  on  own  land  or 
that  of  parent,  wife,  or  child;  nor  of  resident  over  65. 
Guide,  $10,  alien,  $50;  issued  by  State  game  com- 
missioner. Boats  (renting  for  hunting  or  fishing): 
Under  18  feet  in  length,  $2.50  each;  18  to  21  feet,  $4 
each;  21  to  25  feet,  $15  each;  over  25  feet,  $25  each; 
issued  by  State  game  commissioner.  Licensee  must 
report  to  State  game  commissioner  number  and 
kind  of  game  taken. 

Bag  limits  and  possession:  One  deer  a  day,  2  a 
season;  2  turkeys  a  day,  5  a  season;  200  of  any  other 
species  of  game  birds  or  animals  a  season;  15  cat- 
squirrels,  15  quail,  25  doves,  15  ducks,  4  geese,  in- 
cluding brant,  15  Wilson's  snipe,  20  coots,  and  26  in 
all  of  rails  and  gallinules.  but  not  more  than  15  of 
any  one  species  of  rails  (other  than  sora)  and  galli- 
nules, a  day.  Game  lawfully  taken  may  be  pos- 
sessed during  the  open  season  and  first  5  days  of 
close  season,  but  not  more  than  two  days'  limit  of 
game  may  be  in  possession  at  one  time. 

Interstate  transportation:  Export  of  all  pro- 
tected game  prohibited,  except  nonresident  licensee 
may  export  game  lawfully  taken  by  himself  but  not 
to  exceed  2  deer  and  6  turkeys  a  season  nor  more  than 
two  days'  limit  of  other  game  during  any  one  calen- 
dar wee  Jr. 

Sale:  Sale  of  all  game  prohibited,  except  that 
reindeer  meat  may  be  brought  into  State  and  sold 
under  permit  from  State  game  commissioner. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  hunting  wild  geese. 


31  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 

32  Ducks  may  be  taken  on  lamonia,  Jackson,  and 
Miccosukee  Lakes  in  Leon  and  Jefferson  Counties 
only  on  Monday,  Wednesday,  and  Friday  of  each 
week  during  open  season. 

33  Rails  may  be  hunted  only  on  salt-water  marshes. 
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IDAHO 
Open  seasons:  »  Datet  incltuiee 
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Open  seasons— Continued.  Dates  inclusive 

Mountain  sheep  (ram  only— see 
special   license)    in   Valley 

and  Lemhi  Counties Oct.  15-Oct.  25. 

Mountain  goat,  in  Adams, 
Blaine,  Boise,  Butte,  Cus- 
ter, Elmore,  Lemhi,  Val- 
ley, Idaho,  and  Clearwater 

Counties Oct.  10-Oct.  20. 

Bear  (see  exception) No  clause  season. 

Exception:  In  Benewah,  Bon- 
ner, Boundary,  Clearwater, 
Kootenai,  Latah,  Lewis, 
Nez  Perce,  and  Shoshone 

Counties Sept.  l-:May  31. 

Chinese,  ring-necked,  or  Mon- 
golian pheasant,  in  Ada, 
Adams,  Blaine,  Canyon, 
Cassia,  Elmore,  Gem, 
Gooding,  Jerome,  Lincoln, 
Minidoka,  Owyhee,  Pay- 
ette, Twin  Falls,  and 
Washington  Counties Oct.  1.5-Nov.  15. 

In  Bannock,  Bingham,  Bon- 
neville, Fremont,  Jefferson, 
and  Madison  Counties,  and 
Power  County  north  and 
west  of  Snake  River Nov.  1-Nov.  10. 

In  Clearwater,  Idaho,  Latah, 
and  Lewis  Counties Nov.  1-Nov.  2*1. 

In  Nez  Perce  County  (Sun- 
day, Wednesday,  and  Fri- 
day only) Nov.  1-Nov.  20. 

Ruffed  grou.se,  native  pheasant, 
blue  grouse,  in  Adams, 
Blaine,  Cassia,  Gem,  Jer- 
ome, Lincoln,  Minidoka, 
Owyhee,  Twin  Falls,  Val- 
ley, and  Washington  Coun- 
ties..  Aug.  1-Aug.  10. 

In  Bannock,  Bear  Lake, 
Bingham,  Bonneville, 
Caribou,  Clark,  Franklin, 
Fremont,  Jefferson,  Lemhi, 
Madison,  Oneida,  Power, 
and  Teton  Counties Aug.  24-vSept.  1. 

In  Clearwater,  Idaho,  Lewis, 
and  Nez  Perce  Counties...  Sept.  1-Sept.  10. 

In  Benewah,  Boundary.  Bon- 
ner, Kootenai,  and  Sho- 
shone Counties Oct.  1-Oct.  10. 

Sharp-tailed  grouse,  in  Adams, 
Cassia,  Gem,  Jerome,  Mini- 
doka, Owyhee,  Twin  FalLs, 
Valley,  and  Washington 
Counties.. Aug.  1-Aug.  10. 

In  Bannock,  Bear  Lake, 
Caribou,  Frank'in,  Oneida, 

and  Power  Counties Aug.  24-Sept.  1. 

Sage  hen,  in  Adams,  Cassia, 
Custer,  Gem,  Jerome,  Lem- 
hi, Minidoka,  Twin  Falls, 
Valley,  and  Washington 
Counties Aug.  1-Aug.  10. 

In  Bannock,  Bear  Lake, 
Bingham,  Bonneville,  Cari- 
bou, Clark,  Franklin,  Fre- 
mont, Jefferson,  Madison, 
Oneida,  Power,  and  Teton 

Coimties Aug.  20-Sept.  1. 

Hungarian  partridge,  in  Bene- 
wah, Bonner,  Boundary, 
and  Kootenai  Counties Nov.  l-Nov.  15. 

In  Clearwater,  Idaho,  Latah, 
and  Lewis  Counties Nov.  1-Nov.  20. 

In  Nez  Perce  County  (Sun- 
day, Wednesday,  and  Fri- 
day only) Nov.  1-Nov.  20. 

Quail,  in  Lemhi  Cotmty Oct.  20-Oct.  31. 

In  Ada.  Canyon,  Elmore, 
Gem,  Payette,  Twin  Falls, 
and  Washington  Counties.  Nov.  1-Nov.  lO. 

In  Nez  Perce  County  (Srm- 
day,  Wednesday,  and  Fri- 
day only) Nov.  1-Nov.  10. 


Open  seasons— Continued.  Date^  inckmve 

Dove Sept.  1-Dec.  15.'o 

Duck,  goose  (except  Ross's 
goose  and  cackling  goose), 
brant,  and  coot Oct.  1-Oct.  31.^*' 

Wilson's  snipe  or  jacksnipe Oct.  1-Dec.  31."' 

Rail  and  gallinule,  other  than 

coot Sept.  1-Nov.  30.« 

No  open  season:  Deer,  elk,  mountain  goats, 
mountain  sheep  (except  as  above);  moose,  antelope, 
caribou,  buffalo,  spotted  fawns,  calf  elk;  quail^ 
grouse  (except  as  above),  imported  pheasants 
(except  Chinese,  ring-necked,  or  Mongolian  pheas- 
ants as  above);  prairie  chickens,  Ross's  and 
cackling  geese,  swans,  wood  duck,  bitterns,  little 
brown  and  sand-hiU  cranes,  grebes,  gulls,  herons, 
loons,  terns,  and  all  shore  birds  (except  Wilson's 
snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident: 
Game  and  fish,  $60;  bird,  $10;  fish,  $5.  Alien: 
Game  and  fish,  $75;  fish,  $10;  gun  license,  $5.  Resi- 
dent: Game  and  fish,  $2.  Special  licenses  for 
mountain  sheep  in  Valley  and  Lemhi  Counties: 
Nonresident,  $50;  resident,  $25.  Issued  by  warden, 
deputy,  or  authorized  agent.  Fishing  license  not 
required  of  minors  under  14  ycais  of  age;  and  veter- 
ans of  Civil  War  may  himt  and  fish  without  a 
license.  Persons  under  12  prohibited  from  possess- 
ing gun  afield.    Taxidermist,  $10. 

Bag  limits  and  possession :  One  deer,  1  elk,  1 
mountain  goat,  1  mountain  sheep  a  season;  6  quail, 
4  in  all  of  Chinese,  ring-necked  or  Mongolian 
pheasants;  8  Hungarian  partridges,  4  sage  hens, 
native  pheasants,  or  gi'ouse,  15  ducks,  4  geese, 
including  brant,  a  day,  or  in  possession;  25  doves, 
20  Wilson's  snipe,  25  coots,  25  sora  and  25  in  all  of 
other  rails  and  gallinules,  Dut  not  more  than  15  of 
any  one  species  of  rails  (other  than  sora)  and  galli- 
nules a  day.  Migratory  waterfowl  may  be  stored 
by  owner,  under  affidavit  and  storage  permit, 
during  open  season  and  10  days  thereafter.  Game 
animals  may  not  be  shipped,  transported,  or  carried 
more  than  5  days  after  close  of  open  season. 

Interstate  transportation:  Export  of  all  pro- 
tected game  prohibited,  provided  a  himter  may 
export  under  hunting-license  coupon,  big  game 
lawfully  taken;  and  one  day  s  limit  of  game  birds 
may  De  transported  in  personal  possession  but 
may  not  be  shipped  or  mailed.  Big  game  once 
shipped  within  State  may  be  exported  under  a 
50-cent  permit  ol)tained  from  game  warden  or 
deputy.  Mounted  heads  and  stuffed  birds  legally 
obtained  may  be  exported  under  a  reshipping 
permit.  Shipment  of  game  by  parcel  post  pro- 
hibited. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  in  like  manner  as  game  taken  in 
State,  if  identification  tags  or  shipping  or  possession 
permits  are  attached. 

Sale:  Sale  of  all  protected  game  prohibited. 
Hides,  heads,  and  horns  may  be  sold  under  permit. 
Miscellaneous:  Federal  regulations  do  not 
permit  the  use  of  more  than  10  live  goose  decoys  at 
any  one  stand  or  blind  in  the  hunting  of  wild  geese. 
Doves  may  not  be  shot  on,  at,  or  near  any  area 
on  which  salt,  grain,  or  other  food  has  been  scattered 
to  attract  them. 

ILLINOIS  " 

Open  seasons:  Dates  inclusive 

Rabbit Nov.  10-Jan.  31. 

Squirrel,  in  northern  zone Sept.  1-Dec.  1. 

In  central  zone _.  Aug.  1-Dec.  1. 

In  southern  zone July  1-Dec.  1. 

Quail  (bobwhite) Nov.  10-Dec.  10. 

Prairie  chicken Nov.  10-Nov.  15. 

'-'^  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 

^1  Illinois:  Southern  zone  includes  Madison,  Bond, 
Fayette,  Effingham,  Jasper,  Crawford,  and  all 
counties  south.  Central  zone  includes  Hancock, 
McDonough,  Fulton,  Tazewell,  McLean,  Ford, 
Vermilion,  and  all  counties  south  to  northern 
boundary  of  southern  zone.  Northern  zone  includes 
rest  of  counties  of  State. 
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Bag  limits  and  possession:  Fifteen  squirrels  a 
day  or  in  possession;  15  ducks,  4  geese  including 
brant,  a  day,  21  waterfowl  in  possession,  except  that 
not  more  than  8  geese  including  brant  may  be  pos- 
sessed at  any  one  time;  15  Wilson's  snipe,  4  wood- 
cock, 15  each  of  rails,  coots,  and  gallinules  a  day, 
but  not  more  than  15  m  all  of  rails  and  gallinules 
a  day;  15  of  each  species  in  possession.  Possession 
permitted  during  first  10  days  of  close  season. 

Interstate  transportation:  Export  of  all  pro- 
tected game  prohibited,  except  that  nonresident 
may  take  from  State  not  more  than  15  game  birds 
or  animals,  if  carried  openly  for  inspection,  and  if 
hunting  license  be  shown  on  request,  but  not  more 
than  8  woodcock  or  8  geese  including  brant  may  be 
exported  in  any  one  calendar  week. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  at  any  time,  except  that  migra- 
tory game  birds  may  be  possessed  only  diu-ing  open 
season  where  taken  and  first  10  days  of  close  season. 
After  expiration  of  first  10  days  of  close  season  in 
State,  possessor  of  game  must  show  lawful  taking. 

Sale:  Sale  of  all  protected  game  prohibited. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

KANSAS 
Open  seasons: «  Dates  inclusive 

Quail : Nov.  20-Nov.  30. 

Prairie  chicken  (two  days) Oct.  20  and  21.*^ 

Dove Nov.  1-Dec.  15.« 

Duck,  goose  (except  Ross's 
goose  and  cackling  goose), 
brant,  coot Oct.  20-Nov.  19.« 

Wilson  s  snipe  or  jacksnipe Oct.  1-Dec.  31. *8 

Rail,  other  than  coot  and  galli- 
nule Sept.l-Nov.  30.« 

GaUinule Oct.  1-Nov.  30.<9 

No  open  season:  Deer,  antelope,  red,  gray,  and 
black  squirrels,  ruffed  grouse  (partridges),  pheas- 
ants (English,  Mongolian,  Hungarian);  woodcock; 
Ross's  and  cackling  geese,  s-wans,  wood  duck, 
eider  ducks,  bitterns,  little  brown,  sand-hill,  and 
whooping  cranes,  grebes,  gulls,  herons,  loons,  terns, 
upland  plover,  and  all  shore  birds  (except  Wilson's 
snipe  or  jacksnipe). 

Hunting  and  fisbing  licenses:  Nonresident: 
Game,  $7;  fish,  $3;  15  day  fishing  license,  $1.  Resi- 
dent: Game,  $1  county  of  residence  and  adjoining 
counties;  statewide,  $3;  fish,  $1.  Issued  by  county 
clerk.  Resident  landowner  or  member  of  family 
may  hunt  or  fish  on  own  premises  during  open  sea- 
son without  a  license.  Fishing  license  not  required 
of  males  under  18  or  over  70,  nor  of  women.  Unlaw- 
ful to  hunt  on  land  of  another  or  on  highway  or 
railroad  right  of  way  adjacent  thereto  without  con- 
sent of  owner,  unless  accompanied  by  him. 

Bag  limits  and  possession:  Quail,  10  a  day, 
25  a  season,  5  prairie  chickens  a  day,  10  a  season; 
15  in  all  of  ducks,  Wilson's  snipe,  coots,  and  galli- 
nules; 20  doves,  4  in  all  of  geese  and  brant,  6  rails,  a 
day.  Possession  of  two  days'  limit  of  two  kinds  of 
game  permitted  during  first  five  days  of  close  season, 
but  not  more  than  30  ducks  and  8  geese  including 
brant  may  be  possessed  at  any  one  time. 

Interstate  transportation:  Export  of  all  pro- 
tected game  birds  prohibited,  except  that  a  person 
under  hunting  license  and  affidavit  of  lawful  killing 
and  possession  may  ship  to  himself  not  more  than 
two  days'  limit  of  two  kinds  of  game  taken  by  him- 
self. Game  of  not  more  than  two  kinds,  and  not 
more  than  two  days  bag  limit,  taken  outside  of 
State  and  legally  exported  may  be  possessed  during 
open  season  and  first  five  days  of  close  season. 

Sale:  Sale  oi  aii  protected  game  prohibited. 

Miscellaneous:  Unlawful  to  shoot  game  birds 
while  on  the  ground  or  water,  unless  wounded. 

Federal  regulations  do  not  permit  the  use  of  more 
than  10  live  goose  decoys  at  any  one  stand  or  blind 
in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  area  on 
which  salt,  grain,  or  other  food  has  been  scattered  to 
attract  them. 

<«  Kansas:  Seasons  and  bag  limits  may  be  short- 
ened or  reduced  when  deemed  advisable  by  forestry, 
fish,  and  game  commission. 

*''  Season  on  prairie  chicken  fixed  by  ooiumisskm. 

18  Season  on  uajfratory  game  birds  opens  at  12 
o'clock  noon. 


KENTUCKY 

Open  seasons:  Dates  inclusive 

Rabbit  ^K. Nov.  15-Dec.  31. 

Squirrel Aug.  1-Nov.  30. 

Quail,  ruffed  grouse  (native 
pheasant) Nov.  16-Jan.  1. 

Dove Sept.  1-Dec.  15.5* 

Woodcock Nov.  15-Dec.  15.w 

Duck,  goose  (except  Ross's 
goose  and  cackling  goose), 
brant,  coot Nov.  16-Dec.  IS.*" 

Wilson's  snipe  or  jacksnipe...  Nov.  1-Dec.  Sl.^o 

Rail  and  gallinule,  other  than 
coot Sept.  1-Nov.  30.80 

No  open  season:  Deer,  elk  (1932);  introduced 
pheasants,  Hungarian  partridges,  wild  turkeys 
(1932)  Ross's  tmd  cackling  geese,  swans,  wood 
duck,  bitterns,  sand-hill  and  whooping  cranes, 
grebes,  gulls,  herons,  jaegers,  loons,  petrels,  terns, 
and  all  shore  birds  (except  woodcock  and  Wilson's 
snipe). 

Hunting  and  fishing  licenses:  Nonresident  or 
alien,  game,  $10.50;  fish,  $2.50.  Resident,  game,  $1; 
fish,  $1.  Issued  by  county  clerk.  Resident  land- 
owner, tenant,  and  members  of  families  may  hunt 
on  own  land  during  ojjcn  season  without  license. 
Unlawful  to  enter  inclosed  lands  of  another  for 
shooting,  hunting,  or  fishing  without  consent. 

Bag  limits  and  possession:  Twelve  squirrels  a 
day,  24  in  possession  at  one  time;  12  quail  a  day,  12 
in  possession  for  each  successive  day  of  hunt;  15 
doves  a  day,  15  in  possession  for  each  successive  day 
of  hunt;  2  ruffed  grouse  a  day;  15  ducks,  4  geese  in- 
cluding brant,  4  woodcock,  20  Wilson's  snipe,  and 
25  in  all  of  rails,  coots,  and  gallinules,  but  not  more 
than  15  of  any  one  species  of  rails  (other  than  sora) 
and  gallinulesa  a  day.  Not  more  than  30  ducks 
and  8  geese  including  brant,  may  be  possessed  at  any 
one  time. 

Interstate  transportation:  Export  of  deer,  elk, 
and  all  game  birds  prohibited,  except  that  a  hunter 
may  transport  game  lawfully  killed  and  possessed 
by  him,  but  not  more  than  two  days'  limit  of  mi- 
gratory birds  may  be  exported  in  any  one  calendar 
week. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  during  open  season  in  State 
in  like  manner  as  game  taken  in  State. 

Sale:  Sale  of  quail,  partridges,  grouse,  introduced 
or  native  pheasants,  Hungarian  partridges,  wild 
turkeys,  and  migratory  birds,  wherever  killed, 
prohibited. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  area  on 
which  salt,  grain,  or  other  food  has  been  placed  or 
scattered  to  attract  them. 

LOUISIANA 

Open  season:  8i  Dates  inclusive 

Deer,  in  Concordia,  Avcyedes, 
Rapides,  Vernon,  and  all 

parishes  north  thereof Dec.  1-Jan.  15. 

In  parishes  south Nov.  1-Jan.  5. 

Bear Oct.  16-Jan.  5. 

Squirrel,  chipmunk Oct.  1-Jan.  15. 

Hare,  rabbit Oct.  1-Feb.  29. 

Quail Dec.  1-Feb.  15. 

Wild  turkey Mar.  5-Apr.  6. 

Woodcock. Dec.  1-Dec.  31." 

Dove Dec,  1-Jan.  31.«2 

Duck,  goose  (except  Ross's 
goose   and    cackling   goose), 

brant,  coot Nov.l6-Dec.l5." 

WDson's  snipe,  rail,  gallinule..  Nov.  1-Jan.  15." 

No  open  season:  Fawns,  elk,  prairie  chickens, 

introduced  pheasants,  Ross's  and  cackling  geese, 

swans,  wood  duck,  bobolinks,  bitterns,  sand-hill 

<9  Kentucky:  Rabbits  may  be  taken  with  dogs  or 
traps  (except  snares)  at  any  time  for  a  person's  own 
use  on  his  own  land,  but  not  for  sale  or  barter. 

M  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 

61  Louisiana:  Seasons  on  game  may  be  curtailed 
in  any  parish  hj  poUee  jurieB  with  consent  of  eom- 
tnfssloner. 

"  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 
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resident  licensee  may  also  ship  out  1  pair  of  game 
birds  a  month  under  a  special  50-cent  license. 

Moose  or  caribou,  or  parts  thereof,  taken  outside 
of  State  and  legally  exported  may  be  imported 
imder  license  of  commissioner  for  consumption  or 
mounting,  but  not  for  sale.  Deer  properly  tagged 
where  taken  and  game  birds  may  be  imported 
under  permit  of  commissioner  and  possessed  in 
like  manner  as  game  killed  in  State.  Permits  and 
shipping  tags  issued  by  commissioner  of  inland 
fisheries  and  game. 

Sale:  Sale  of  all  protected  game  birds  prohibited; 
unlawful  to  sell,  give  away,  or  accept  deer  for 
exix)rt.  Local  provision  dealer,  under  $6  license, 
may  purchase  two  deer  for  retail  to  his  local  cus- 
tomers. Deer  skins  and  skins  with  heads  attached 
may  be  bought  and  sold  by  residents  under  $25 
license.  Heads,  when  detached  from  skins  with 
which  purchased,  may  be  sold  to  licensed  taxider- 
mists. 

MisecJIaneous:  Federal  reg^ulations  do  not 
permit  the  use  of  more  than  10  live  goose  decoys  at 
any  one  stand  or  blind  in  the  hunting  of  wild  geese. 

MARYLAND 

Open  seasons:  ^^  Dates  intiusive 

Deer  (males,  with  2  or  more 
points  to  one  antler),  in  Alle- 
gany County,  and  within 
game  reserves  inclosed  with 
7-foot  fence  in  Washington 

County Dec.  1-Dec.  16. 

In  Garrett  County .—  Dec.  1-Dec.  3. 

Eabbit  or  liare,  quail  (part- 
ridge), ruffed  grouse  (pheas- 
ant), English  or  Mongolian 
pheasant,  wild  turkey  (see 

exception) Nov.  15-Dec.  31. 

Exception:  Wild  turkey,  quaU 
in  Garrett  County  (1933)..  No  open  season. 

Squirrel  (see  exception) {SfP^^;  \tlVk 

Exception:  In  Allegany,  Cecil, 

and  Garrett  Counties Nov.  15-Dec.  24. 

Raccoon,  opossum  (see  excep- 
tion)  Nov.  1-Jan.  31.*'' 

£zc6pi io«;  In  Harford  County  Nov.  1-Nov.  30. 
Woodcock. Nov.lO-Dec.  lO^s 

Dove  (see  exception). -{fS^v'.l-^g'i^s!^ 

Exception:  In  Allegany,  Cecil, 
and  Garrett  Counties Nov.  15-Dec.  16*« 

Duck,  goose  (except  Boss's 
goose,  cackling  goose,  and 
snow  geese),  bmnt,  and  coot_  Nov.  IG-Dec.  15.** 

WUson's  snipe  or  jacksnipe Nov.  1-Jan.  16.58 

Rails  and  gaUinule^,  other 
than  coot Sept.  1-Sept.  30.»« 

No  open  season:  Deer  (except  as  above),  elk; 
Hungaiian  partridges,  reedbirds,  swans,  Ross's  and 
cackling  geese,  snow  geese,  wood  duck,  eider  ducks, 
auks,  bitterns,  sand-hill  cranes,  gannets,  grebes, 
gulls,  herons,  jaegers,  loons,  murrers,  peterls,  shear- 
waters, terns,  and  all  shore  birds  (except  woodcock 
and  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nomresident: 
Game,  $15.50  (fee,  $5.60  for  State  license  if  appli- 
cant owns  real  estate  in  Maryland  assessed  at  $500; 
$1.50  for  county  license  in  county  where  such  real 
estate  is  located);  fish,  $5.50.  Resident:  Game, 
State,  $5.25;  county,  $1.25;  fish,  $1.25.  Special 
license  for  fishing  in  Deep  Creek  Lake,  Garrett 
County;  resident  of  county,  or  person  owning 
property  within  quarter  of  a  mile  of  high-wat^r 
mark  of  lake  may  fish  in  Deep  Creek  Lake  with- 
out license;  resident  of  State,  nonresident  of  county, 
$2.75;  nonresident  of  State,  $5.25.  Issued  by  clerks 
of  circuit  court  of  cotmties— in  Baltimore  City  by 

M  Maryland:  A  number  of  local  restrictions  apply 
to  the  hunting  of  wild  fowl,  especially  on  Susque- 
hanna Flats  and  Patuxent  River,  information  con- 
cerning which  may  be  obtained  from  the  State 
game  warden,  Munsey  Building,  Baltimore. 

5'  Unlawful  to  trap  raccoon  or  opossum  with  steel 
trap  or  similar  device,  or,  without  consent  of  owner, 
to  cut  trees  in  hunting  them. 

**«  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 


clerk,  court  of  common  pleas.  Permanent  resident 
of  Indianhead  Government  reservation  may  ob- 
tain a  resident  hunting  license  for  Charles  County. 
Hunting  license  not  issued  to  persons  under  14 
without  written  request  of  i)arent  or  guardian. 
Angling  license  required  above  tidewater  of  person 
over  16.  License  not  required  of  land-owners, 
tenants,  and  members  of  their  families  fishing  from 
shore  of  own  property.  Hunting  licensee  required 
to  wear  tag  displayed  on  middle  of  back  and  fishing- 
license  button  must  be  worn  in  plain  view.  Own- 
ers,  tenants,  and  their  children  may  hunt  on  own 
land  during  open  season  without  license,  except 
that  waterfowl  may  not  be  hunted  on  waters  of 
State  without  license.  Local  licenses  issued  to 
residents  of  Cecil  and  Harford  Counties  are  valid 
for  waterfowl  hunting  on  Susquehanna  Flats 

Sinkbox,  sneak  boat,  blind,  pusher:  Sinkbox, 
$20.75;  sneak  boat,  $5.75;  issued  by  clerks  circuit 
coiurt  of  county  of  which  applicant  is  a  resident; 
booby,  brush,  or  stake  blind,  $5.50  (not  issued 
except  to  resident  of  State  or  nonresident  owner 
of  land  bordering  on  Potomac  River  or  nonresi- 
dent owner  of  land  bordering  on  any  waters  of 
the  State  that  is  assessed  at  $500  on  tax  books  of 
Maryland);  pushers,  $2.50;  issued  by  clerks  of 
circuit  court  of  counties. 

Susquehanna.  Flats:  ^  Sinkbox,  $20. 75;  sneak  boat, 
$5.75;  issued  by  clerks  of  circuit  court  in  Cecil  and 
Harford  Counties. 

Bag  limits  and  possession:  One  deer  a  season; 
1  wild  turkey  a  day,  4  a  season,  2  in  all  of  English 
or  Mongolian  pheasants  and  ruffed  grouse  a  day,  6 
a  season;  6  rabbits  or  hares,  10  squirrels,  10  quail 
(partridges),  4  woodcock,  25  doves,  20  jacksnipe,  25 
coots,  25  in  all  of  rails  and  gallinules,  but  not  more 
than  15  of  any  one  species  of  rails  (other  than  sora) 
and  gallinules,  15  ducks,  4  geese,  including  brant,  a 
day.  Possession  of  waterfowl  permitted  during 
first  10  days  of  close  season.  Not  more  than  30 
ducks  and  8  geese,  including  brant,  may  be  pos- 
sessed at  any  one  time. 

Interstate  transportation:  Export  of  all  pro- 
tected game  (except  waterfowl)  prohibited;  pro- 
vided, a  licensed  hunter  may  take  out  under  his 
license  as  personal  baggage  a  quantity  equal  to  two 
days'  bag  limit  of  game;  provided  further,  no  pexson 
may  take  or  ship  out  more  than  30  ducks  and  8 
geese,  including  brant,  in  any  one  calendar  week. 
Waterfowl  must  be  shipped  open  to  view  and 
tagged. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  in  like  manner  as  game  taken  in 
State. 

Sale:  Sale  of  quail,  ruffed  grouse,  wild  turkeys, 
or  introduced  pheasants  (whether  taken  within  or 
coming  from  without  State),  and  doves  and  all 
other  migratory  game  birds  prohibited. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  rjiore  than  10  live-goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  area  on 
which  salt,  grain,  or  other  food  has  been  scattered 
to  attract  them. 


MASSACHUSETTS 

Open  seasons:  '^  Dates  inclusive 

Deer  (from  half  an  hour  before 
sunrise,  first  Monday  in 
December  to  half  an  hour 
after  sunset  the  following 
Saturday,    inclusive)    (see 

exceptions) Dee.  7-Dec.  12. 

Exceptions:  In  Berkshire, 
Franklin,  Hampshire, 
and  Hampden  Counties.  Dec.  7-Dec.  19. 

In  Nantucket  County No  open  season. 

Hare  (known  as  varying  or 
Canada  hare  or  snowshoe 
or  white  rabbit)  or  rabbit 

(see  exceptions) Oct.  20-Feb.  16. 

Exceptions:     In    Nantucket 

County Oct.  20-Feb.  29. 

European  hares,  in  Berk- 
shire County No  close  season. 

w  Massachusetts:   Governor  may  suspend  open 
seasons  during  extreme  drought. 
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land  on  which  they  reside.  Unlawful  to  hunt  on 
posted  farm  lands  without  consent  of  owner  or 
person  in  possession. 

Bagliniits  and  possession:  One  deer,  1  bear,  a 
seasi)n;  6  fox  squirrels  a  day,  10  in  possession,  16  a 
season;  5  rabbits  a  day,  5  in  possession  in  Upper 
Peninsula,  10  in  possession  in  Ix>wer  Peninsula,  50 
a  season;  6  each  of  ruft'ed  grouse  or  prairie  chickens 
a  day,  10  each  a  season  or  in  possession;  2  Chinese 
or  ring-necked  pheasants  a  day,  4  a  season  or  in 
possession;  15  ducks  a  day,  30  in  possession,  100  a 
season;  4  geese,  including  brant,  a  day,  10  a  season; 
but  not  more  than  5  in  the  aggregate  of  both  in 
possession;  4  woodcock  a  day,  8  in  jxtssession,  16  a 
season;  10  Wilson's  snipe  a  day,  20  in  possession,  50 
a  season;  10  coots  a  day,  20  in  possession,  50  a  season; 
10  rails  and  gallinules  combined  a  day,  20  in  posses- 
sion, 50  a  season.  Deer  and  bear  lawfully  killed 
may  be  possessed  during  first  30  days  of  close  season, 
and  game  birds  and  other  game  animals  during  first 
10  days  thereof.  Camping  party  of  not  less  than  four 
licensed  hunters  may,  under  permit  (fee,  $3),  kill  1 
deer  for  camp  purposes. 

Interstate  transportation:  Export  prohibited 
of  all  protected  game.  Exceptions:  (1)  Deer  and  bear 
may  be  transported  outside  of  State  to  reach  a  point 
within  State.  (2)  Nonresident  licensee  may  take 
out  as  hand  baggage,  open  to  view,  possession  limit 
of  game  birds,  rabbits,  and  squirrels,  and  may  ship 
1  deer  and  1  bear  lawfully  killed  by  himself  when 
deer  license  tag  and  seal  are  attached.  (3)  Heads 
and  skins  of  deer  and  bear,  green  or  mounted,  law- 
fully taken,  m.ay  be  exported  under  permit. 

Game  taken  outside  of  State  and  legally  exported 
mav  be  possessed  in  like  manner  as  game  taken  in 
Slate. 

Sale:  Sale  prohibited  of  all  protected  game,  except 
rabbits  lawfully  killed  and  imported  within  15  days, 
provided  heads  and  skins  of  deer  and  bear  green  or 
mounted,  lawfully  taken,  may  be  sold  or  transported 
under  permit. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
cue  stand  or  blind  in  the  hunting  of  wild  geese. 

MINNESOTA 

Open  seasons:  "s  Dates  inclusive 

Deer    (season    closed    in    odd, 

open  in  even  years) Nov.  15-Nov.25.w 

Bear,  even  years Nov.  15-Nov.  25. 

Odd  years Apr.  15-May  15. 

Varying  hare  or  snowshoe  rab- 
bit  -.  No  close  season. 

Squirrel  (gray  or  fox) Oct.  15-Jan.  l.^" 

Quail Oct.  15-Nov.  20. 

Male     ring-necked     pheasant 

(season  closed  in  odd,  open 

in  even  years) Oct.  15-Oct.  25. 

Prairie    chicken    or    pinnated 

grouse,     white-breasted     or 

sharp-tailed    grouse    (season 

closed  in  even,  open  in  odd 

years) Sept.  16-Oct.  1. 

Mourning  dove Sept.  16-Oct.  1,** 

Duck     (except    wood    duck), 

goose,    (except   Ross's   goose 

and  cackling  goose),  brant, 

coot Oct.  1-Oct.  31.M 

"Wilson's  snipe  or  jacksnipe Oct.  1-Dec.  31. ^^ 

Rail  and  gallinule,  other  than 

coot Sept.  16-Nov.30.»« 

No  open  season:  Elk,  moose,  caribou,  black 
sriuirrels,  ru/Ied  giouse,  Canada  spruce  grouse, 
rinu-necked  pheasant  hens,  Hungarian  gray  par- 
TrifiTPs,  wild  turkeys,  upland  plover,  woodcock, 
black-bellied  and  golden  plovers,  Ross's  and  cack- 

*»  Minnesota:  Seasons  subject  to  change  by  regu- 
lations. All  hunting  prohibited  within  3  miles  of 
corporate  limits  of  Duluth,  Minneapolis,  and  St. 
Paul. 

**  Deer  may  be  taken  with  bow  and  arrow. 

"  Squirrels  protected  within  corporate  limits  of 
any  city  or  village,  or  within  a  quarter  of  a  mile 
thereol. 

^  Season  on  migratory  game  birds  opens  at  12 
o^ock  noon. 


ling  geese,  swans,  wood  duck,  eider  ducks,  auks, 
bitterns,  little  brown,  sand-hill,  and  whooping 
cranes,|grebes,  gulls,  herons,  jaegers,  loons,  terns, 
and  all  shore  birds  (except  Wilson's  snipe  or  jack- 
snipe)  . 

Hunting  and  fishing  licenses:  Nonresident  or 
alien:  Big  game,  $50.25  (includes  25  cents  for  metal- 
locking  deer  seal) ;  small  game,  $25.  Fishing  license, 
$3  (not  required  of  persons  und^  16  years  of  age  if 
parent  or  guardian  is  licensed) .  Issued  by  commis- 
sioner, coimty  auditors,  and  agents.  Resident: 
Big-game  animals,  $2.25  (includes  25  cents  for  metal- 
locking  deer  seal);  small  game,  $1;  fish,  50  cents 
(family  license  to  fish,  $1— includes  identification 
card  for  each  member  of  family  18  years  of  age  or 
over);  fishing  license  not  required  of  resident  under 
18;  fish  house,  $1— Issued  by  county  auditor.  Hunt- 
ing license  not  required  of  persons  under  18  and 
owners,  lessees,  or  members  of  their  immediate 
families  m^ay  hunt  birds  or  animals  (except  deer  or 
m.oose)  during  open  season  on  own  or  leased  land 
occupied  by  them  as  permanent  residence  without 
license. 

Any  person  taking  protected  wild  animals  or 
birds,  with  or  without  license,  must  report  to 
State  game  commissioner,  on  or  before  Jan.  31, 
number  of  each  kind  of  game  killed  durinj^  pre- 
ceding calendar  year.  Unlawful  to  enter  growing 
grainfields  for  purpose  of  hunting  without  permis- 
sion of  owner. 

Baglimits  and  possession:  One  deer  a  season;  7 
squirrels  a  day,  14  in  possession;  4  geese  including 
brant,  12  ducks,  and  15  in  all  of  coots,  gallinules, 
Wilson's  snipe  or  jacksnipe,  and  rails  a  day,  36  in  all 
in  possession,  of  which  not  more  than  5  may  be 
geese  including  brant,  and  30  m.ay  be  ducks;  120 
ducks  a  season;  10  quail  a  day,  15  in  possession,  30  a 
season;  mourning  doves,  9  a  day,  30  in  possession, 
30  a  season;  3  ring-necked  pheasants  a  day,  12  in 
possession,  15  a  season,  but  not  more  than  15  game 
birds  in  all  in  one  day.  Possession  permitted  dur- 
ing first  5  days  of  close  season.  Under  permit  or 
tags  deer  may  be  possessed  to  February  28,  migra- 
tory birds  for  10  days  after  close  of  season,  but  no 
game  birds  may  be  possessed  after  January  10. 

Interstate  transportation:  Expert  of  all  pro- 
tected game  prohibited,  except  that  nonresident 
licensee  may  ship  home  in  open  f  eiison  under  his 
license  coupons  1  deer  and  25  birds  lawfully  taken 
by  himself,  but  not  more  than  the  possession  limit 
of  any  one  species  a  season;  not  more  than  6  geese, 
including  brant,  may  be  exported  by  one  licensee. 
Deer  hides  for  tanning  and  heads  for  mountirg  may 
be  exported  when  tagged'with  license  coupons  (deer 
season  closed  in  odd  jears). 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  at  any  time  under  a  retaining 
tag,  obtained  from  State  game  and  fish  commis- 
sioner, except  that  migratory  game  birds  may  be 
possessed  only  during  oi^en  season  where  taken  and 
first  10  days  of  close  season. 

Sale:  Sale  of  all  protected  game  prohibited;  pro- 
vided, liides  of  deer  legally  killed  may  be  sold. 

Miscellaneous:  Unlawful  to  carry  gun  in  motor 
vehicle  imless  unloaded  in  both  barrel  and  maga- 
zine and  taken  apart  or  contained  in  a  case.  Un- 
lawful to  keep  game  in  cold  storage. 

Federal  regulations  do  not  permit  the  use  of  mwe 
than  10  live  goose  decoys  at  any  one  stand  or  blind 
in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  area  on 
which  salt,  grain,  or  other  food  has  been  placed  or 
scattered  to  attract  them. 

MISSISSIPPI  69 

Open  seasons:  Dates  inclusive 

Deer  (male) Nov.  20-Dec.31. 

Squirrel Oct.      1-Dec.  31. 

Hare,  rabbit _  No  close  season. 

QuaU  or  partridge  (t)obwhite)_  Nov.  20-Jan.  31. 
Wild-turkey  gobblers Apr.  1-Apr.  15. 

fis  Mississippi:  Board  of  supervisors  of  any  county 
may  by  regulation  shorten  or  close  seasons,  reduce 
bag  limits,  or  extend  other  protection  to  game 
I   within  the  provisions  of  the  law. 
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Open  seasons — Continued.  Bates  iircliish'c 

Deer— Continued . 
.ErccptioTJs— Continued . 
In  Blaine,  Carbon,  Carter, 
Custer,  Daniels,  Daw- 
son, Fergus,  Garfield, 
Liberty,  McCone,  Mus- 
selshell, Petroleum,  Phil- 
lips, Powder  River, 
Prairie,  Richland,  Roose- 
velt, Rosebud,  Sheridan, 
Teton,  Toole,  Treasure, 
Valley,  Yellowstone,  and 
parts  of  Big  Horn,  Galla- 
tin, Glacier,  and  Pondera 

Counties No  open  season. 

Elk,"<  in  Flathead,  Glacier, 
Madison,  Petroleum,  Pon- 
dera, and  parts  of  Gallatin, 
Missoula,      and      Powell 

Counties Oct.  15-Nov.  15. 

In  part  of  Lewis  and  Clark 

County .-- ---  Nov.  1-Nov.  lo. 

In  part  of  Lewis  and  Clark 

and  Teton  Counties Oct.  15-Dec.  1. 

In  Park  County Oct.  15-Dec.  20. 

In  part  of  Ravalli  County .Sept.  20-Oct.  20. 

In  rest  of  State.. No  open  season. 

Bear  (unlawful  to  trj^p) No  clo.se  sen  son. 

Pheasant,  partridge,  prairie 
chicken,  fool  hen.  sage  hen, 

grouse Sept.  16-Sept.  25. 

Duck,  goose  (except  Ross's 
goose  and  cackling  goose), 

brant,  coot -. Oct.  1-Oct.  31.""' 

Wilson's  snipe  or  jacksnipe Oct.  LDec.  31  ."5 

Railandeallinule,  other  than  coot  Sept,16-Nov.3G.'5 
No  open  season:  Mountain  sheep,  mountain 
goats  (e.\cept  as  opened  locally  by  commission);  elk 
(except  as  above),  does  and  fawns,  moose,  caribou, 
antelope,  bison  or  buiTalo;  quail,  introduced 
pheasants,  Ilungarian  partridges,  ptarmigan, 
wild  turkeys,"'  doves,  swans,  Ross's  and  cackling 
geese,  wood  duck,  bitterns,  little  brown,  sand-hill, 
and  whooping  cranes,  grebes,  gulls,  herons,  loons, 
band-tailed  pigeons,  terns,  and  all  shore  birds  (ex- 
cept Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:'"  Resident — 
class  A,  game  birds  and  fishing,  $2;  class  AA,  game 
animals,  $1  (issued  only  to  holder  of  class  A  license); 
class  AAA,  "sportsman's  license,"  general  hunting 
and  fishing,  $5.  Nonresident— class  B,  fishing, 
$3.50;  class  B-1,  game  birds,  $10;  class  B-2,  general 
hunting  and  fishing,  $30.  Alien— class  C,  fishing, 
$10;  class  C-1,  game  birds,  $30;  class  C-2,  game  ani- 
mals, $50.  Guide  (resident  citizen  only),  $10.  Taxi- 
dermist, $15.  Issued  by  warden,  dejmties,  justices 
of  peace,  and  authorized  agents.  Game  bird  or 
fishing  license  not  required  of  minors  under  15. 
Alien  not  holding  a  class  C-2  license  must  obtam 
from  warden  a  license  to  own  or  possess  firearms 
(fee  $25). 

Bag  limits  and  possession:  One  deer,  1  elk,  a 
season;  5  in  all  of  grouse,  partridges,  prairie  chickens, 
fool  hens,  pheasants,  and  sage  hens  a  day  or  in  pos- 
session; 15  ducks,  4  geese,  including  brant,  20  Wil- 
son's snipe,  25  coots,  25  sora,  25  in  all  of  other  rails 
and  gallinules,  but  not  more  than  15  of  any  one  spe- 
cies of  rails  (other  than  sora)  and  gallinules  a  day. 
Migratory  game  birds  legally  taken  may  be  pos- 
sessed during  open  season  and  first  ten  days  of  close 
season,  but  not  more  than  30  ducks  and  8  geese,  in- 
cluding brant,  may  be  possessed  at  any  one  time. 
Interstate  transportation:  Export  of  all  pro- 
tected game  prohibited;  provided,  game  lawfully 

"3  Footnote  73  on  second  column  p.  27. 

'^  Commission  may  declare  open  seasons  on  and 
prescribe  regulations  governing  hunting  of  elk  in 
any  portion  of  closed  area,  and  on  five  days'  notice 
close  season  on  elk  in  Park  and  Teton  Counties, 
and  in  part  of  Lewis  and  Clark  County,  and  may 
shorten  the  season  in  Ravalli  and  Park  "Counties. 

■•5  Season  on  migratory  game  birds  oi)ens  at  12 
o'clock  noon. 

■»  Resident  licenses  issued  to  oflRcers  of  the  Forest 
Service  and  of  the  Bureau  of  Biological  Survey, 
members  of  United  States  Department  of  Agricul- 
ture, and  to  officers  and  members  of  the  United 
States  Army,  Navy,  or  Marine  Corps. 


killed  may  be  exported  by  a  resident  under  shipping 
permit  (fee,  50  cents)  from  State  warden;  a  nonresi- 
dent may  export  under  his  license  game  he  has 
lawfully  taken;  total  shipments  under  permits  or 
one  license  may  not  exceed  season's  bag  limit  and 
not  more  than  two  days'  limit  of  migratory  birds 
may  be  expoited  in  any  one  calendar  week;  packages 
must  be  labeled  to  show  contents. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  in  like  manner  as  game  taken  in 
State. 

Sale:  Sale  of  bears  and  all  protected  game  pro- 
hibited; provided,  merchant  or  hotel  or  restaurant 
keei)er  may  sell  game,  except  migratory  birds,  killed 
outside  the  State.  Under  permit,  mounted  speci- 
mens or  hides  or  heads  of  game  animals  or  birds 
lawfully  taken  may  be  sold. 

Miscellaneous:  Elk  and  deer  must  be  tagged  by 
licensee  immediately  upon  being  killed,  with  tag 
accompanying  license,  and  kiUing  must  be  reported 
on  or  before  Jan.  1. 

Federal  regulations  do  not  permit  the  use  of  more 
than  10  live  goose  decoys  at  any  one  gunning  stand 
or  blind  in  hunting  wild  geese. 

NEBRASKA 

Open  season : "  Dates  inclusive 

Squirrel Oct.  1-Dec.  31. 

Rabbit No  close  season. 

Duck,  goose  (except  Ross's 
goose  and  cackling  goose), 
brant,  coot Oct.  20-Nov.  19.73 

Wilson's  snipe  or  jacksnipe Oct.  1-Nov.  l.'^ 

Rails  and  gallinules,  other  than 
coot _ Oct.  1-Nov.  30. 

No  open  season:  Buffalo,  deer,  elk,  antelope, 
mountain  goats,  mountain  sheep,  quail,  partridges, 
sage  hens,  introduced  pheasants  "  or  partridges, 
prairie  chickens,^"  grouse";  ptarmigan,  intro- 
duced game  birds,  wild  turkeys,  doves,  woodcock, 
Ross's  and  cackling  geese,  swans,  wood  duck, 
bitterns,  little  brown,  sandhill,  and  whooping 
cranes,  grebes,  gulls,  herons,  jaegers,  loons,  terns, 
and  all  shore  birds  (except  Wil.son's  snipe  or  jack- 
snipe). 

Hunting  and  fishing  licenses:  Nonresident: 
Game,  $10.10;  fish,  $2.10.  Alien:  Fish,  $5.10. 
Resident,  $1.10.  Issued  by  game,  forestation,  and 
parks  commission  and  authorized  vendors.  Li- 
censes required  of  all  persons  over  Ifi.  Issuance  of 
hunting  license  to  person  known  to  be  physically 
or  mentally  unfit  to  carry  or  use  firearms  prohibited. 
Consent  of  owner  required  to  hunt  on  private 
premises.  Alien  not  permitted  to  hunt,  or  to  own 
or  possess  firearms. 

Bag  limits  and  possession :  Ten  squirrels  a  day, 
or  in  possession;  5  pheasants  a  day,  or  in  posses- 
sion; 20  ducks  and  coots  a  day,  40  in  possession, 
but  not  more  than  15  ducks  a  day  or  30  in  posses- 
sion; 4  geese  and  brant  combined  a  day  or  in  pos- 
session; 15  Wilson's  snipe  a  day  or  in  possession; 
15  rails  and  15  gallinules  a  day  or  in  possession,  but 
not  more  than  25  in  all  of  rails  and  gallinules  a  day; 
40  in  all  of  game  birds  in  po.ssession,  but  not  more 
than  30  ducks  and  5  geese  including  brant,  may  be 
possessed  at  any  one  time.  Possession  permitted 
during  first  10  days  of  close  season. 

Interstate  transportation:  Game  may  be 
transported  by  express  or  baggage  during  the  open 
season  when  tagged  as  required  by  commission, 
and  shipper's  statement  that  the  game  is  not  for 
sale  or  profit,  and  was  not  taken  contrary  to  law, 
is  furnished  commission  and  a  copy  attached  to 
shipment;  package  must  be  labeled  with  con- 
signor's license  number  and  kind  of  game,  con- 
signed to  shipper,  and  accompanied  by  him;  ship- 
ment must  not  contain  more  than  40  game  birds 
or  the  possession  bag  limit  on  any  species.  Not 
more  than  two  days'  limit  of  migratory  birds  may 
be  exported  in  any  one  calendar  week. 

"  Nebraska:  Game,  forestation,  and  parks  com- 
mission, upon  written  request  from  any  county 
board,  may  open  season  on  pheasants,  prairie 
chickens,  and  grouse  in  such  county  for  15  days 
or  less  between  Sept.  16  and  Dec.  31.  Owner  or 
occupant  of  farmlands  may,  under  permit,  kill 
pheasants  damaging  or  destroying  crops. 

'*  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 
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Deer  must  be  tagged  with  license  coupon  before 
being  moved. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  in  like  manner  as  game  taken  in 
State. 

Sale:  Sale  of  all  migratory  birds  prohibited.  Sale 
for  food  purposes  prohibited  of  the  dead  bodies  of 
birds  belonging  to  a  family  any  species  or  sub- 
species of  which  is  native  to  and  protected  by  State; 
provided  deer  may  be  sold  during  open  season  for 
consumption  as  food  only  within  State. 

Misc^aneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

NEW  JERSEY 

Open  seasons:  Dates  inclusive 

Deer  ^<  (male,  with  horns  not 

less  than  3  inches  long) Dee.  17-Dec.  21. 

Raccoon... Oct.  1-Dec.  15. 

Rabbit,  8«  gray,  ss  fox,  and  black 
squirrels,  quail,  ruffed 
grouse  (partridge),  prairie 
chicken,  English  or  ring- 
necked  pheasant  cocks  (see 

exceptions) Nov.  10-Dec.  15. 

Exceptions:  Quail  in  Bergen, 
Essex,  Hudson,  Hunter- 
don, Morris,  Passaic, 
Somerset,  Sussex,  T'nion, 

and  Warren  Counties Mar.  15,  1933. 

Ruffed  grouse  in  Essex, 
Hunterdon,  Mercer, 
^liddlesex,  Monmouth, 
Somerset,     and     Union 

Counties Mar.  9,  1932. 

Duck  (except  wood  duck  and 
eider  ducks),  goose  (except 
Ross's  goose,  cackling  goose, 
and  snow  geese),  brant,  coot.  Nov.l6-Dec.l5.^« 

Wilson's  snipe  or  jacksnipe Oct.  16- Jan.  15.^6 

Woodcock Oct.  15-Nov.  14. 6« 

Rail  and  gallinule.. Sept.  1-Nov.  30.^8 

No  open  season :  Does  and  fawns,  wild  turkeys, 
English  or  ring-necked  pheasant  hens,  Hungarian 
partridges,  reedbirds,  doves,  Ross's  and  cackling 
geese,  snow  geese,  swans,  wood  duck,  eider  ducks, 
auks,  bitterns,  little  bro-wn,  sandhill,  and  whooping 
cranes,  fulmars,  gannets,  grebes,  guillemots,  gulls, 
herons,  jaegers,  loons,  murres,  petrels,  puffins, 
shearwaters,  terns,  and  all  shore  birds  (except  wood- 
cock and  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident 
and  alien:  Game  and  fish,  $10.50;  fish  (in  fresh 
waters),  $5.50.  Resident  citizen  above  age  of  14: 
Game  and  fish,  $1.65;  ($3.15  after  Jan.  1,  1932); 
when  applied  for  by  parent  or  legal  guardian,  in 
discretion  of  commission,  license  may  be  granted  to 
citizen  between  ages  10  and  14  to  hunt  when  accom- 
panied by  adult  holder  of  a  general  license:  Fee, 
$1;  issued  only  by  commission.  Special  license  to 
hunt  woodcock  from  Oct.  15  to  Nov.  9,  fee  $2,  re- 
quired in  addition  to  regular  hunting  license;  issued 
by  commission.  All  other  licenses,  except  as  indi- 
cated, issued  by  county,  city,  or  town  clerk,  salaried 
warden,  or  registrar  of  licenses.  Applicant  for 
license  must  report  number  of  fish,  birds,  or  animals 
taken  by  him  or  her  in  previous  year.  Licensee  re- 
quired to  wear  in  a  conspicuous  place  on  his  outer 
clothing  a  license  button.    Occupant  of  farm  and 

8*  New  Jersey:  Wild  deer  may  be  taken  only  with 
shotgun  not  smaller  than  12  gage,  which  may  not 
be  loaded  with  a  bullet  or  other  missile  larger  than 
buckshot.  Killing  of  a  deer  must  be  reported  to 
commission  or  cotmty  warden  within  48  hours. 
Owner  or  lessee  of  any  land,  a  portion  of  which  is 
under  cultivation,  or  his  authorized  agent  may  kill 
deer  at  any  time  under  permit  of  commission;  car- 
cass of  deer  so  killed  is  the  property  of  the  commis- 
sion, and  killing  must  be  reported  within  48  hours. 

85  Rabbits  and  gray  squirrels  may  be  killed  or 
trapped  on  own  premises  at  any  time  by  farmers  or 
fruitgrowers  under  permit  from  commission. 

8»  Migratory  game  birds  may  not  be  killed  at  any 
time  on  Shark  River,  or  the  shores  thereof,  in 
Monmouth  County.  Season  on  migratory  game 
birds  opens  at  12  o'clock  noon. 


immediate  members  of  his  family  residing  thereon 
with  him  may  hunt  or  fish  on  such  farm  during 
open  season  without  license.  Hunting  on  occupied 
posted  lands  of  another  prohibited. 

Alien  prohibited  from  himting  or  owning  shot- 
gun or  rifle  unless  he  is  owner  of  real  property  in 
New  Jersey  to  the  value  of  $2,000  above  all  incum- 
brances, in  which  case  he  may  obtain  nonresident 
and  alien  license. 

Bag  limits  and  possession:  One  deer  a  year;  2 
English  or  ring-necked  pheasant  cocks  a  day,  30 
a  season;  6  rabbits,  6  gray  squirrels,  10  quail,  3 
ruffed  grouse,  4  woodcock,  20  snipe,  25  sora,  25  coots, 
and  25  in  all  of  other  rails,  coots,  and  gallinules  but 
not  more  than  15  of  any  one  species  of  rails  (other 
than  sora,  marsh  hens,  and  coot)  and  gallinules  a 
day  or  in  possession;  15  ducks,  4  geese,  including 
brant,  a  day,  but  not  more  than  25  ducks  and  8 
geese,  including  brant,  may  be  possessed  at  any  one 
time.  Deer  carcasses  from  another  State  or  a  State 
game  preserve  may  be  possessed  at  any  time  if 
properly  tagged  to  show  where  killed;  possession 
of  other  game  permitted  during  first  10  days  of  close 
season. 

Interstate  transportation:  Export  of  all  pro- 
tected game  (except  deer)  prohibited,  except  that 
a  nonresident  licensee  in  one  day  may  carry  from 
State  the  daily  bag  limit  of  game,  if  open  to  view, 
but  not  more  than  two  days'  limit  of  game  may 
be  exported  m  one  calendar  week. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  at  any  time,  except  that  migratory 
game  birds  may  be  possessed  only  during  open 
season  where  taken  and  first  10  days  of  close  season. 

Sale:  Sale  of  deer,  squirrels,  and  all  game  birds 
prohibited;  rabbits  may  be  sold  during  open  season 
and  10  days  thereafter;  cottontail  rabbits,  Belgian 
hares,  and  jack  rabbits  legally  killed  and  coming 
from  another  State  may  be  sold  at  any  time. 

Miscellaneous:  Unlawful  to  use  shotgun  or  rifle 
holding  more  than  two  cartridges  or  that  may  be 
fired  more  than  twice  without  reloading. 

Federal  regulations  do  not  permit  the  use  of  more 
than  10  live  goose  decoys  at  any  one  stand  or  blind 
in  the  hunting  of  wild  geese. 

NEW  MEXICO 

Open  seasons:  "  Dates  inclusire 

Deer    (with   horns   at  least   6 
inches  long),  wild  turkey, 

(see  exception).. Oct.  20-Oct.  31. 

Exception:      In      McKinley 

County No  open  season. 

Bear Oct.  1-Oct.  31. 

Squirrel... Oct.  20-Oet.  31. 

Quail  (except  bobwhite  quail), 

(see  exception) Nov.  10-Dec.  10. 

Exception:  In  McKinley  and 

Otero  Counties No  open  season. 

Prairie  chicken Sept.  1-Sept.  5. 

Doves. Sept.  1-Dec.  15.88 

Duck,    goose    (except    Ross's 
goose    and   cackling   goose), 

brant,  coot Nov.  16-Dec.  15.88 

Wilson's  snipe  or  jacksnipe Oct.  16-Jan.  15.88 

Rail  and  gallinule,  other  than 

coot Sept.  1-Nov.  30.88 

No  open  season :  Does,  Sonoran  deer,  elk,  moun- 
tain sheep,  moimtain  goats,  antelope,  buffalo, 
grouse,  bobwhite  quail,  pheasant?,  ptarmigan,  sage 
hens,  Ross's  goose,  cackling  goose,  swans,  wood 
duck,  bitterns,  little  brown,  sandhill,  and  whoop- 
ing cranes,  grebes,  gulls,  herons,  loons,  band-tailed 
pigeons,  terns,  and  all  shore  birds  (except  Wilson's 
snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident: 
Big  game,  bird,  and  fish,  $35.25;  big  game  and  bird, 
$30.25;  big  game,  $25.25:  bird,  $10.25;  fish:  General, 
$3;  limited,  $1.25.  Resident:  Big  game,  bird,  and 
fish,  $5;  big  game  and  bird,  $4.50;  bird  and  fish, 
$4.50;  big  game,  $3;  bird,  $2.50;  fish:  General,  $2; 


87  Neiv  Mexico:  Commission  may  close  season  in 
any  locality  on  any  species,  and  may  prohibit  all 
hunting,  in  periods  of  extreme  forest-fire  danger, 
at  such  times  and  places  as  may  be  necessary. 

*8  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 
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during  close  season,  and  then  game  birds  must  be 
accompanied  by  taker,  while  quadnipeds  bearing 
New  York  importation  tags  may  be  shipped  by 
common  carrier,  but  not  by  parcel  post.  Game 
other  than  migratory  birds  imported  under  impor- 
tation permit  may  be  possessed  at  any  time  by 
permit  holder  for  private  consumption. 

Sale:  Sale  of  all  game,  except  varying  hares  and 
rabbits,  prohibited;  varying  hares  and  rabbits 
legally  taken  in  State  may  be  sold  during  open 
season,  and  when  brought  from  without  the  State 
may  be  sold  at  any  time. 

Head,  hide,  and  feet  of  quadrupeds  legally  taken 
and  possessed  may  be  sold  at  any  time. 

Miscellaneous:  Hunting  prohibited  on  lands 
supplying  any  municipality  with  water  or  on  public 
highwaj'^,  except  public  highways  within  forest 
preserve  counties. 

Federal  regulations  do  not  permit  the  use  of  more 
than  10  live  goose  decoys  at  any  one  stand  or  blind 
in  the  hunting  of  wild  geese. 

NEW  TO&K— Long  Island 

Open  seasons:  Dates  inclusive 

Squirrel  (black,  gray;,  quaU, 
pheasant  (male  only).- Nov.  1-Dec.  31. 

Varying  hare Oct.  26-Mar.  1. 

Cottontail  rabbit--^ Oct.  26-Jan.  31. 

Grouse Nov.  1-Dec.  31. 

Waterfowl  (except  Ross's  goose, 
cackling  goose,  and  snow 
geese),  coot,  mud  hen Nov.16-Dec.15.™ 

Wilson's  snipe  or  jacksnipe Oct.  16-Jan.  15. 8» 

Woodcock Oct.  15-Nov.  14.89 

Kail  and  gallinule,  other  than 
coot Oct.  1-Nov.  30.89 

No  open  seas«n:  Deer,  fox  squirrels,  doves, 
Ross's  and  cackling  geese,  snow  geese,  swans, 
wood  duck;  cider  ducks,  auks, bitterns,  sand-hill  and 
whooping  cranes,  fulmars,  ganncts,  grebes,  guille- 
mots, gulls,  herons,  jaegers,  loons,  murres,  petrels, 
puffins,  shearwaters,  terns,  and  all  shore  birds  (ex- 
cept woodcock  and  Wilson's  snipe  or  jacksnipe). 

Bag  limits  and  possession :  Six  quail  a  day,  40  a 
season;  4  male  pheasants  a  day,  30  a  season.  For 
other  bag  liinito  see  New  York. 

Hunting  licenses,  interstate  transportation, 
sale,  miscdlaneous  (see  New  York). 


NORTH  CAROLINA  9^ 

Open  seasons:  ^  Dates  inclusive 

Deer  95  (male) Sept.  15-Jan.  1. 

Bear Oct.  1-Jan.  15.9« 

Rabbit,9«  quail,  wild  turkey 

(see  exception) Nov.  20-Feb.  15. 

Exception:     Rabbit,     in 
Bertie     and     Duplin 

Counties No  close  season. 

Squirrel Sept.  1-Dec.  31. 

Fox  (see  exception) No  open  season. 

Exception:  In  Ashe,  Av- 
ery,    Iredell,     Lenoir, 
£md  Watauga  Counties.  No  close  season. 
Dove  rSept.  1-Sept.30  9*97 

i»ove \Nov.  20-Jan.  31.94  9- 

Woodcock Dec.  1-Dec.  31.o*  9: 


9*  North  Carolina:  On  petition  of  25  or  more  repu- 
table citizens  and  after  public  hearing,  duly  adver- 
tised, department  of  conservation  and  develop- 
ment may  change,  close,  or  reopen  seasons  within 
the  dates  specified  for  State  or  any  county  or  dis- 
trict thereof  or  change  the  bag  limits  when  special 
circumstances  make  such  changes  desirable  and 
may  designate  days  in  each  week  on  which  migra- 
tory waterfowl  may  not  be  taken. 

95  Unlawful  to  drive  deer  with  dogs  in  cotmties 
west  of  Person,  Orange,  Chatham,  Moore,  Rich- 
mond, and  Scotland.  Upon  petition  of  50  citizens, 
department  of  conservation  and  development  may 
permit  the  taking  of  1  doe  in  the  bag  of  4  in  any 
county  where  the  ratio  of  does  to  bucks  is  such  as 
to  injuriously  affect  their  progeny. 

96  Department  of  conservation  and  development 
may  change  seasons  on  bears  and  rabbits. 


Open  seasons— Continued        Dates  inclusive 

Duck,  goose  (except  Ross's 
goose,  cackling  goose, 
snow  geese),  brant,  coot.  Nov.  1&-Dec.  15  «  »? 

Wilson's  snipe  or  jacksnipe.  Nov.  1-Jan.  15.»< «'' 

Rail  (except  coot  and  galli- 
nule)  Sept.  1-Nov.  30  9<  »■ 

QaUinule Nov.  1-Nov.  30.9<  »? 

No  open  season :  Buffalo,  elk,  does,  ruffed  grouse, 
Mongolian.  Chinese,  or  ring-necked  pheasants; 
Ross's  goose,  cackling  goose,  snow  geese,  swans, 
wood  duck,  reedbirds,  auks,  bitterns,  gannets, 
grebes,  gulls,  herons,  jaegers,  loons,  murres,  petrels, 
shearwaters,  terns,  and  all  shore  birds  (except  wood- 
cock and  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident  9** 
or  alien:  Game,  $15.25;  ss  game  and  fish,  $17.25;  game 
and  fin-  animals,  $35.25;  fish,  $3.10.  Nonresident 
owning  land  in  State  may  obtain  license  to  hunt 
thereon,  fee,  $5.25.  Resident  (State licenses),  game, 
$3.25;  game  and  fish,  $4.50;  game  and  fur  animals, 
$5.25;  fish,  $2.10.  County  licenses:  Game,  $1.25; 
game  and  fur  animals,  $3;  fish,  $1.10.  Hunting  guide 
license,  $5.  Issued  by  superior  comt  clerks,  war- 
dens, and  deputies.  Person  under  16  who  is  member 
of  family  resident  of  State  may  hunt  under  license 
of  his  parent  or  guardian;  nonresident  minor  child 
of  a  resident  may  procure  and  use  resident  hunting 
license  when  actually  visiting  such  resident  parent. 
Resident  landowner  and  dependent  member  of  his 
family  under  21  may  hunt  on  own  land  during  open 
season  without  license.  liCssee  of  farm  for  cultiva- 
tion may  hunt  thereon  without  license.  License 
not  required  for  fishmg  in  Atlantic  Ocean,  the 
sounds,  or  other  large  bodies  of  water  as  designated 
by  commission,  nor  of  landowner  or  member  of 
family  under  21  for  fishing  in  waters  on  his  own  laud, 
nor  of  person  under  16.  Fishing  licensee  must  wear 
license  button.    All  licenses  expire  August  1. 

Bag  limits  and  possession:  Two  deer  a  day  or 
in  posse^ssion  at  one  time,  4  a  season;  2  wild  tm-keys 
a  day  or  in  possession  at  one  time,  5  a  season;  10 
s(iuirrels,  10  quail,  4  woodcock,  25  doves,  15  ducks, 
4  geese,  including  brant,  20  Wilson's  snipe  or  jack- 
snipe,  and  25  in  all  of  rails,  coots,  and  gallinules,  but 
not  more  than  15  of  any  one  species  of  rails  (other 
than  sora)  and  gallinules  a  day. 

The  game  allowed  in  possession  at  one  time  is 
restricted  to  one  day's  lindt  on  deer  and  wild  tur- 
keys and  two  days'  limit  on  other  game  animals  and 
bu-ds. 

Rabbits  and  squirrels  lawfully  taken  may  be 
possessed  during  open  season  and  first  five  days  of 
close  season.  Other  gam.e  animals  and  birds  may  1)e 
possessed  during  open  season  and  first  10  days  of 
close  season. 

Interstate  transportation:  Export  of  all  pro- 
tected game  (except  rabbits  during  open  season) 
prohibited,  exceot  that  a  nonresident  licensee,  under 
permit  from  State  warden  may  export  not  more  tlian 
2  male  deer  and  2  wild  turkeys  a  season  and  not 
more  than  two  days'  limit  of  other  game  animals 
and  birds  a  calendar  week  in  any  manner  except 
by  parcel  post,  if  outside  of  package  in  which  such 
game  is  transported  is  clearly  marked  with  names 
and  addresses  of  consignor  and  consignee  and  an 
accurate  statement  of  number  and  kind  of  game 
contained  therein. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  in  like  manner  as  game  taken  in 
State. 

Sale:  Sale  of  all  protected  game  prohibited  except 
rabbits  and  squirrels  during  open  season. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  tlian  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  area 
on  which  salt,  gx-ain,  or  other  food  has  been  placed 
or  scattered  to  attract  them. 


97  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon.  Rest  days  prescribed  for  waterfowl 
by  certain  county  laws.  Special  regulations  affect- 
ing waterfowl  in  Ctu-rituck,  Dare,  and  Hyde  Coun- 
ties may  be  obtained  from  clerks  of  counties  named . 

98  Boards  of  county  commissioners  may  prescribe 
additional  license  fees  for  nonresidents  hunting  in 
their  respective  counties. 
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OKLAHOMA 

Open  seasons:  Dates  inchtsive 

Squirrel! May  16-Dec.  31. 

Quail Nov.  20-Jan.  1.* 

"Duck,  goose  (except  Ross's 
goose  and  cackling  goose), 
brant,  coot Oct.  20-Nov.  19.5 

Dove Sept.  1-Dec.  15.5 

Woodcock Nov.  15-Dec.  15.« 

Wilson's  snipe  or  jacksnipe Oct,  16-Jan.  15.5 

Rail  and  gallinule,  other  than 
coot Sept.  1-Nov.  30.5 

No  open  season:  Deer,  antelope,  fox,*  wild 
turkeys,  prairie  chickens,  imported  pheasants, 
Ross's  and  cackling  geese,  swans,  wood  duck, 
bitterns,  little  brown,  sand-hill,  and  whooping 
cranes,  grebes,  gulls,  herons,  loons,  band-tailed 
pigeons,  terns,  and  all  shore  birds  (except  wood- 
cock and  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Game:  Nonresi- 
dent, $15.  Nonresidents  in  States  bordering  on 
Red  River  may  procure  special  license  (fee,  $2.50) 
to  hunt  migratory  waterfowl  on  Rod  River  within 
borders  of  Oklahoma.  Alien.  $25;  resident  citizen, 
$1.25.  Fish:  Nonresident,  $5;  nonresident  tourist, 
10  days,  $1.25;  resident  (to  use  rod  and  line  for  game 
fish),  $1.25.  issued  by  warden,  deputy,  or  county 
clerk.  A  person  may  hunt  without  license  during 
open  season  on  own  or  leased  premises  actually 
occupied  by  him.  Fishing  license  not  required  of 
any  person  under  16  nor  of  women.  Application  of 
persons  under  14  for  a  hunting  license  must  be  ap- 
proved in  writing  by  parent  or  guardian.  Women 
required  to  h:ive  hunting  licenses.  Unlawful  to 
shoot  on  or  across  highway  or  railroad  right  of  way. 
Unlawful  to  hunt  on  lands  of  another  without 
owner's  permission. 

Ba?  limits  and  possession :  Ten  squirrels  a  day; 
10  quail  a  day,  50  a  season;  6  prairie  chickens  a  day, 
12  in  possession;  10  ducks  a  day,  50  a  season;  4  geese, 
including  brant,  a  day,  12  a  season;  20  Wilson's 
snipe  a  day,  25  coots,  25  sora,  and  25  in  all  of  other 
rails  and  gallinules,  but  not  more  than  15  of  any 
one  species  of  rails  (other  than  sora)  and  gallinules, 
25  doves,  and  4  woodcocks  a  day.  Not  more  than 
30  ducks  and  8  geese,  including  brant,  may  be  pos- 
sessed at  any  one  time.  Possession  of  game  per- 
mitted during  first  10  days  of  close  season,  and 
trophies  or  specimens  of  game  lawfully  taken  may 
'be  pos.sessed  at  any  time. 

Interstate  transporation:  Export  prohibited  of 
all  protected  game,  but  nonresident  licensee  may 
carry  to  his  home  two  days'  bag  limit  of  game 
birds  if  license  permit  is  attached. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  in  like  manner  as  game  taken  in 
State. 

Sale:  Sale  prohibited  of  all  protected  game. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  aiea 
on  which  salt,  grain,  or  other  food  has  been  placed 
or  scattered  to  attract  them. 

OREGON 

Open  seasons:  ^  s  Dates  inclusive 

Deer  (male,  with  forked  horns).  Sept.  20-Oct.  2.5. 
Bear,   in   Jackson,   Josephine, 

and  Klamath  Counties Nov.  1-Nov.  30. 

In  rest  of  State No  close 


*  Oklahoma:  Quail  may  not  be  hunted  except 
on  Monday,  Wednesday,  and  Friday  of  each  week 
during  open  season  and  on  Thanksgiving  Day  and 
on  Chiistmas  and  New  Year's  Days  or  the  preced- 
ing Saturdays  if  these  fall  on  Sundays. 

5  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 

c  Fox  may  be  chased  with  hounds  July  1-Feb.  29, 
but  may  not  be  killed,  except  when  committing 
depredations. 

7  Oregon:  Commission  may  open  or  close  season 
on  any  species  of  game  birds  in  any  county  or  dis- 
trict for  such  time  as  it  may  designate  and  governor 
may  suspend  season  on  account  of  fire  hazard  in 
forest  area. 


Open  seasons— Continued.  Dates  inclusive 
Silver-gray  squirrel  (see  excep- 
tion)   Sept.  15-Oct.  20. 

Exception:  In  Benton,  Clacka- 
mas, Douglas,  Lane,  Linn, 
Marion,  Multnomah,  Polk, 
AVashington,  and  Yamhill 

Counties No  close  season. 

Mountain  or  plumed,  and 
California  or  valley  auaU, 
in  Coos,  Crook,  Curry, 
Deschutes,  Douglas,  Gil- 
liam, Jackson,  Josephine, 
Klamath,  Lake,  Marion, 
Morrow,  Sherman,  Uma- 
tilla, and  Yamhill  Counties 

only Oct.  15-Oct.  31. 

Blue  or  sooty  grouse,  rutted 
grouse  or  native  pheasant 

(see  exception) Sept.  20-Oct.  25. 

Exception:  In  Baker,  Union, 

and  Wallowa  Counties Aug.  20-Sept.  20. 

Sage  hen,  in  Baker  and  Union 

Counties  only Aug.  15-Aug.  25. 

Hungarian  partridge,  in  Mor- 
row, Sherman,  Umatilla, 
and     Wallowa     Counties 

only Oct.  15-Oct.  31. 

Chinese  pheasant  (see  excep- 
tion)   Oct.  15-Oct.  31. 

Exception:  In  Lincoln,  Tilla- 
mook, Clatsop,  Wasco, 
Wheeler,  Jefferson,  Lake, 
Harney,  and  Curry  Coun- 
ties  No  open  season. 

Duck,  goose  (except  Ross's 
and  cackling  geese),  brant, 

coot Nov.  16-Dec.  15.8  9 

Wilson's  snipe  or  jacksnipe Oct.  1-Dec.  31.8  s 

Rails  and  gallinule,  other  than 

coot Oct.  1-Nov.  30.8  8 

No  open  season:  Does  and  spotted  fawns, 
moose,  elk,  antalope,  mountain  sheep,  mountain 
goats,  Franklin's  grouse,  fool  hens,  wild  turkeys, 
introduced  pheasants  (except  as  above),  bobwhite 
quail,  sage  hens  (except  as  above),  prairie  chickens, 
doves,  band-tailed  pigeons,  swans,  Ross's  and 
cackling  geese,  wood  duck,  auks,  auklets,  bitterns, 
little  brown  and  sandhill  cranes,  fulmars,  grebes, 
guillemots,  gulls,  terns,  herons,  jaegers,  loons, 
murres,  petrels,  puffins,  shearwaters,  and  all  shore 
birds  (except  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonresidents: 
Game,  $15,  angling,  $3.  Alien:  Gun  license,  $25  (in 
addition  to  hunting  and  anghng  license) .  Resident: 
Game  and  fish,  $5;  game,  $3;  angling,  .$3.  Hunting, 
$1.50,  angling,  $1.50,  issued  to  residents  between  14 
and  18  years  of  age  and  authorizes  hunting  or  an- 
gling in  county  of  residence  and  adjoining  counties. 
License  issued  by  county  clerks  and  duly  appointed 
agents  throughout  the  State.  Guide,  $3  (issued 
only  to  citizens  of  United  States);  taxidermist,  $5; 
issued  by  commission.  Licenses  not  issued  to  per- 
sons under  14.  Owner  and  member  of  his  family 
may  hunt,  trap,  or  fish  on  own  premises  without 
license  during  open  season.  Licenses,  good  for  life, 
issued  free  of  charge  by  State  game  commission  to 
pioneers  of  State  who  arrived  prior  to  1870,  veterans 
of  Indian  and  Civil  Wars,  residents  of  State  Soldiers' 
Home  and  disabled  veterans  oi  World  War,  resi- 
dent in  State  more  than  1  year  immediately  preced- 
ing application  for  license.  Unlawful  to  hunt  on 
inclosed  or  occupied  land  of  another  without  per- 

8  Unlawful  to  kill  geese  or  other  wild  bird  or 
animal  at  any  time  on  islands  or  sand  bars  or  within 
one-fourth  mile  of  high-water  line  on  Columbia 
River  east  of  eastern  entrance  of  Celilo  Canal  in 
Wasco  County,  and  extending  easterly  along  Oo- 
limabia  River  to  Oregon- Washington  boundary  in 
Umatilla  County  jor  on  islands  and  sand  bars  in  Des 
chutes  and  John  Day  Rivers  from  Columbia  River 
to  point  half  a  mile  south  of  Oregon  Trail  highway 
bridges  where  the  highway  crosses  said  rivers, 
respectively. 

9  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 
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Open  seasons— Continued.       Dates  inclusive 
Duck,    goose    (except    Ross's 

goose,  cackling  goose,  and 

snow  geese),  brant,  coot Nov.  1-Nov.  30." 

Wilson's  snipe Oct.  1-Nov.  30.  " 

Woodcock Nov.  1-Nov.  19." 

Rail  and  gallinule,  other  than 

coot. Sept.  1-Nov.  30." 

No  open  season :  Deer,i3  doves,  Hungarian  par- 
tridges, hen  pheasants,  Ross's  and  cackling  geese, 
snow  geese,  swans,  wood  duck,  eider  ducks,  auks, 
bitterns,  little  brown  and  sand-hill  cranes,  gannets, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  shearwaters,  terns,  and  all  shore 
birds  (except  woodcock  and  Wilson's  snipe  or 
jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident: 
Game,  $10.25;  fish,  $2.50.i5  Alien:  Game,  $15.25; 
fish,  $2.50,  alien  resident  for  1  year;  $5,  alien,  not 
resident  for  1  year.  Resident:  Game,  $2.25;  fish, 
:>1.25.  Issued  by  city  and  town  clerks.  Fishing 
license  not  required  of  women,  nor  of  males  under 
18.  License  not  required  of  resident  or  his  imme- 
diate family  to  hunt  on  own  or  leased  agricultural 
lands  on  which  actually  domiciled;  nonresident 
owning  real  estate  valued  at  not  less  than  $500, 
and  nonresident  member  or  guest  of  club  incor- 
porated for  hunting  or  fishing  purposes  prior  to 
January  1, 1909,  which  owns  real  estate  assessed  for 
taxation  at  value  of  not  less  than  $1,000,  may  pro- 
cure license  at  a  fee  of  $2.25;  licenses  not  issued  to 
minors  under  15.  Consent  of  owner  required  for 
hunting  upland  game  birds  on  land  of  another 
from  December  14  to  October  15. 

Bag  limits  and  possession:  Two  rufled  grouse 
or  partridges,  3  cock  pheasants  (except  2  a  day  in 
towns  of  New  Shoreham  and  Jamestown);  6  quail, 
15  ducks,  4  geese,  including  brant,  4  woodcock,  15 
Wilson's  snipe,  15  coots,  15  rails,  25  in  all  of  rails  and 
gallinules  a  day,  but  not  more  than  15  of  any  one 
species  of  gallinules,  and  not  more  than  15  game 
Inrds  of  all  kinds,  of  which  not  more  than  8  may 
lie  wUd  geese,  including  brant,  in  possession  at  one 
time.  Possession  of  waterfowl,  coots,  and  gallinules 
permitted  during  first  10  days  of  close  season. 

Interstate  transpwtation:  Export  of  all  game 
prohibited;  provided,  a  nonresident  licensee  may 
take  out  under  his  license  10  wild  fowl  (8  geese,  in- 
cluding brant)  or  birds  in  one  calendar  year  if 
carried  open  to  view. 

Game  taken  outside  of  State  and  legally  exported 
may  be  imported  and  possessed  as  authorized  by 
permit  from  commissioners  of  birds,  except  that 
migratory  game  birds  may  be  possess^  only  during 
open  season  where  taken  and  first  10  days  of  close 
season. 

Sale:  Sale  of  all  game  birds  prohibited. 

Miscellaneous:  Unlawful  to  import  live  game 
birds  or  animals  except  under  permit. 

Federal  regulations  do  not  permit  the  use  of 
more  than  10  Uve  goose  decoys  in  the  hunting  of 
wild  geese. 

SOUTH  CAROLINA 

Open  seasons:  i«  "  Dates  inclusive 

Deer  (male)  i*  (see  exceptions)—  Aug.  15- Jan.  1. 
Exceptions:  In  Greenville, 
Pickens,  and  Oconee 
Counties  (1  day  only)...  Jan.  1, 1932. 
In  Chester,  Lexington, 
Richland,  and  Saluda 
Counties No  open 


"  Rhode  Island:  Deer  injuring  crops  may  be  killed 
at  any  time  by  owner  or  occupant  of  premises 
under  written  permit  from  secretary  of  state  after 
investigation  by  commissioners  of  birds.  Any 
person  killing  or  wounding  a  deer  must  report 
within  24  hours  to  commissioners  of  birds.  Rab- 
bits destroying  crops  or  trees  may  be  kUled  by 
landowner  or  employee  at  any  time. 

"  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 

15  Fee  required  of  nonresident  angler  equal  to  that 
required  of  nonresident  in  his  State  of  residence. 

>6  South  Carolina:  Chief  game  warden  of  State 
may  close  seasons  for  periods  not  exceeding  10  days 
at  one  time  on  any  waters  or  swamps  of  State 
when  necessary  to  protect  deer  or  other  game  on 


Open  seasons — Continued.  Dates  inclusive 

Bear No  close  season. 

Raccoon,  opossum,  fox,  rab- 
bit, is  squirrel  is  (see  excep- 
tions)  Sept.  1-Mar.  1. 

Exceptions:    Raccoon,    opos- 
sum, in  Hampton  Coim- 

ty— Nov.  1-Feb.  1. 

Fox,  in  Hampton  County.  Nov.  26-Mar.  1. 
Rabbit,  in  Abbeville,  Lau- 
rens,   and    McCormick 

Counties Nov.  26-Mar.  1. 

Fox    squirrel,    in    Oconee 

County  (1  day  only) Jan.  1,  1932. 

Squirrel,     in     Cherokee 

County Nov.  26-Feb.  1. 

Squirrel,  in  York  County..  Nov.  1-Mar.  1 
Wild  turkey,  partridge  (quail) 

(see  exceptions) Nov.  26-Mar.  1. 

Exceptions:  Turkey,  in  Cher- 
okee County Nov.  26-Feb.  1. 

Turkey,     in     Greenville 

County  (1  day  only) Jan.  1, 1932. 

Partridge,  in  Cherokee, 
Chester,  Fairfield,  Green- 
ville, Lancaster,  Pickens, 

and  York  Coimties Nov.  26-Feb.  1. 

Partridge,  in  Edgefield, 
Newberry,    and    Saluda 

Counties Nov.  26-Feb.  15. 

Partridge,  in  Spartanburg 
Coimty  (also  1  day,  Nov. 

26). Dec.  20-Jan.  31. 

Blackbird Nov.  26-Mar.  1. 

r>ova«5  fSept.l-Sept.30.i« 

•^^^^- - -INov.  20-Jan.  31.1» 

Woodcock Dec.  1-Dec.  31.w 

Duck,    goose    (except    Ross's, 
cackling,   and  snow  geese), 

brant,  and  coot Nov.ie-Dec.lS." 

Wilson's  snipe  or  jacksnipe Nov.  1-Jan.  15.19 

Rails  and  gallinules  (other  than 
coot) Sept.  1-Nov.  30.i» 

No  open  season:  Does,  ruffed  grouse  (pheas- 
ants), Ross's  and  cackling  geese,  snow  geese, 
swans,  wood  duck,  reedbirds,  auks,  bitterns,  lit- 
tle brown,  sand-hUl,  and  whooping  cranes,  gan- 
nets, grebes,  gulls,  herons,  jaegers,  loons,  nnirres, 
petrels,  shearwaters,  terns,  and  all  shore  birds  (ex- 
cept woodcock  and  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonre-sident: 
Game,  $15.25;  fish,  $10.25.  Issued  by  county  game 
warden.  Resident:  Game,  State,  $3.10;  county  of 
residence,  $1.10.  Issued  by  county  game  warden 
and  his  agents. 

No  license  required  of  resident  owners,  tenants, 
their  chUdren,  or,  under  written  permission,  their 
employees,  to  hunt  during  open  season  on  own 
lands.  Confederate  veteran  wearing  his  cross  of 
honor  may  hunt  and  fish  in  any  county  of  State 
withoxit  license. 

Consent  of  owner  or  manager  required  to  himt  on 
land  of  another. 

Hunting  clubs  and  game  preserves  must  register 
with  chief  game  warden  of  State,  file  list  of  mem- 
bers including  names  and  addresses,  and  during 
March  of  each  year  report  number  and  kind  of  game 
killed  by  members  during  season. 

Bag  limits  and  possession :  Five  deer,  20  wild 
turkeys  a  season;  15  squirrels,  15  quail  (partridges), 
2  turkeys,  25  doves,  15  ducks,  4  geese,  including 
brant,  4  woodcock,  20  Wilson's  snipe,  25  coots,  25 

account  of  floods  or  other  abnormal  conditions;  and 
on  recommendation  of  any  county  legislative  dele- 
gation may  shorten  season  on  any  kind  of  game. 

1"  Season  opens  on  Thanksgiving  Day  except  as 
otherwise  indicated. 

18  Between  Sept.  1  and  Thanksgiving  Day  rabbits 
may  be  hunted  without  firearms,  and  squirrels  may 
be  hunted  without  dogs,  except  in  Abbeville, 
Laurens,  and  McCormick  Counties;  rabbits  may 
only  be  hunted  with  firearms,  with  consent  of  land- 
owner, from  Nov.  26  to  Mar.  1,  and  squirrels  may 
only  be  hunted  without  dogs  in  Oconee  County 
from  Sept.  1  to  Nov.  26,  and  in  York  County  from 
Nov.  1  to  Nov.  26. 

19  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 
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licensee  may  take  out  of  State,  if  carried  openly, 
game  birds  legally  killed  by  him  (except  that  25 
birds  only  may  be  exported  from  Reelfoot  Lake), 
but  Dot  more  than  30  ducks,  8  geese,  16  brant,  40 
Wilsoa's  snipe,  50  coots,  50  sora,  50  in  all  of  rails 
and  gallinules,  but  not  more  than  30  of  any  one 
species  of  rails  (other  than  sora)  and  gallinules, 
and  50  doves  may  be  exported  by  one  persoa  in 
any  one  calendar  week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 

Sale:  Sale  of  all  protected  game  (except  rabbits) 
killed  in  State  prohibited. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at 
any"one  stand  or  blind  in  the  hunting  of  wild  geese. 

Doves  may  not  be  shot  on,  at,  or  near  any  area 
on  which  salt,  grain,  or  other  food  has  been  placed 
or  scattered  to  attract  them. 

TEXAS 

Open  seasons:  Dates  inclusive 

Deer     (male,     with     pronged 
horn)  -3    (see    exceptions), 

bear Nov.  lO-Dec.  31. 

Exceptions:  Black-tailed  deer 

(male,      with      pronged 

horn),     west"  of    Pecos 

River Nov.  IG-Nov.  30. 

Deer,  in  Bastrop,  Callahan, 

Eastland,    Harrison, 

Hemphill,     Hutchinson, 

Palo      Pinto,       Parker, 

Roberts,  San  Saba,  and 

Stephens  Counties  (1934).  No  open  season. 

Squirrel  (see  exceptions) {o^jtV-^in^f ' 

Exceptions:      In      Angelina, 

Chambers,        Hardin, 

Jasper,  Jefferson,  Liberty 

Nacogdoches,     Newton, 

Orange,     Polk,     Sabine, 

San  Augustine,   Shelby, 

Trinity,  and  Tyler  Coun- 
ties  Nov,  1-Jan.  31. 

In     Morris     and      Smuth/May  1-July  31. 

Counties iNov.  1-Jan.  31. 

II,  Panola  County (JS^.'^S'el'si. 

In  Wood  County Oct.  1-Jan.  15. 

In  Parker  and  Young 
Counties No  open  season. 

In  Bandera,  Bastrop,  Bell, 
Blanco,  Bosque,  Brown, 
Burnet,  Caldwell,  Cal- 
lahan, Comal,  Coman- 
che, Concho,  Cooke,  Cor- 
yell, De  Witt,  Dimmit, 
Eastland,  Edwards, 
Erath,  Fayette,  Gilles- 
pie, Goliad,  Gonzales, 
Guadalupe,  Hamilton, 
Hays,  Hill,  Hood,  Irion, 
Jackson,  Karnes,  Kend- 
all, Kerr,  Kimble,  Lam- 
pasas, Lavaca,  Llano, 
Mason,  McCuUoch,  Me- 
dina, Menard,  Mills, 
Montague,  Real,  San 
Saba,  Schleicher,  Ste- 
phens, Sterling,  Tarrant, 
Throckmorton,  Tom 
Green,  Travis,  Uvalde, 
Victoria,  Washington, 
Wharton,  Williamson, 
Wilson,    Wise,   and   Za- 

valla  Counties No  close  season. 

Quail  or  partridge,  chachalaca 

or  Mexican  pheasant  (see 

exceptions) Dee.  1-Jan.  16. 

Exceptions:  Quail,  in  Wood 

County Sept.  1-Oct.  31. 

Quail,  in  Falls  and  Johnson 
Counties Dee.  1-Dec.  31. 

Quail,  in  Atascosa.  How- 
ardj  Stephens,  and  Whar- 
ton Counties No  open  season. 


Open  season— Continued.  Dates  inclusive 

Prairie    chicken    or    pinnated 

grouse  (see  exception) Sept.  1-Sept.  4 

Exception:  In  Collingsworth 

,x^-,?^*^  Wheeler  Counties No  open  season. 

A\ild-turkey  gobblers  (see  ex- 
ceptions)   Nov.  16-Dec.  31. 

Exceptions:  In  Angelina, 
Bastrop,  Brazos,  Bur- 
leson, Cherokee,  Grimes, 
Harris,  Houston,  Jasper, 
Lee,  Leon,  Madison, 
Montgomery,  Nacog- 
doches, Newton,  Polk, 
Robertson,  Sabine,  San 
Augustine,  San  Jacinto, 
Trinity,  Tyler,  Walker, 
and  Washington  Coun- 
ties   Mar.  1-Apr.  30. 

In  Callahan,  Eastland, 
Harrison,  Palo  Pinto, 
Panola.  San  Saba, 
Shackelford,  and  Ste- 
phens Counties No  open  season. 

Mourning  dove,  in  north  zone 
(except  in  Howard 
County,  no  open  season).  Sept.l-Oct.31.2^  20 

In  south  zone Oct.l-Nov.30.2<26 

White-winged  dove,    in   north 

zone Aug.  8-0  ct.  31.25 

In  south  zone Aug.  20-Oct.  31. 2£ 

Duck,    goose    (except     Ross's 
goose   and    cackling    goose) 

brant,  coot Nov.  16-Dec.  15.26 

Wilson's  snipe  or  jacksnipe,  in 

north  zone Oct.l6-Jan.l5.2<i26 

In  south  zone Nov. 1-Jan. 15.2<  26 

Ran,  other  than  coot  and  gal- 

linule Sept.  1-Oct.  31.2« 

Gallinule,  in  north  zone Oct.l6-Nov.30.2*26 

In  south  zone Nov.  1-Nov.30.2i26 

No  open  season :  Does,  fawns,  spike  bucks,  ante- 
lope, mountam  sheep,  turkey  hens,  robins,  pheas- 
ants (except  chachalacas),  reedbirds,  (rice  birds), 
woodcock,  Ross's  and  cackhng  geese,  swans^ 
wood  duck,  bitterns,  little  brov/n,  sand-hill,  and 
whooping  cranes,  gannets,  grebes,  gulls,  herons, 
jaegers,  loons,  petrels,  band-tailed  pigeons,  ternS, 
and  all  shore  birds  (except  Wilson's  snipe  or  jack- 
snipe). 

Hunting  and  fishing  licenses:  Nonresident  or 
alien:  Game,  $25;  fish,  $6,  nonresident,  5-day  li- 
cense, $1.10.  Resident  citizen:  Game,  $2;  not  re- 
quired in  county  of  residence;  fish  (artificial  lure), 
$1.10;  issued  by  commission,  deputies,  and  county 
clerks.  Boat  (carrying  hunters),  $2;  club  or  shoot- 
ing preserve,  $5.    Issued  by  commission.    Manager 

23  Texas  Unlawful  to  kill  deer  having  less  than 
8-point  antlers  m  Frio,  La  Salle,  Live  Oak,  and  Mc- 
MuUen  Counties. 

21  North  and  south  zones  divided  by  line  run- 
ning approximately  from  Rio  Grande  River  east 
through  Del  Rio,  thence  following  center  of  main 
track  of  Southern  Pacific  Railroad  through  Spof- 
ford,  Uvalde,  and  Hondo  to  San  Antonio;  thence 
following  International  &  Great  Northern  Railroad 
to  Austin;  thence  along  Houston  &  Texas  Central 
Railroad  through  Elgin,  Giddings,  and  Brenham 
to  Brazos  River;  thence  with  center  of  Brazos  River 
to  Beaumont  branch  of  Santa  Fe  Railway;  thence 
following  Gulf,  Colorado  &  Santa  Fe  Railroad 
through  Navasota,  Montgomery,  and  Conroe  to 
Cleveland;  thence  along  Houston,  East  &  West 
Texas  Railroad  to  point  where  it  strikes  Louisiana 
line.  For  detailed  boundary  line  see  Service  and 
Regulatory  Announcements— B.  S.  No.  76,  obtain- 
able from  Department  of  Agriculture,  Washington, 
D.  C,  or  State  game  law  to  be  had  from  game, 
fish,  and  oyster  commission,  Austin,  Tex. 

25  For  white-wmged  doves  the  north  and  south 
zones  are  divided  by  the  Texas-Mexican  Railway 
from  Laredo  to  Corpus  Christi. 

26  Season  on  migratory  game  birds  opens  at  12 
o^clock  noon.  Waterfowl  may  not  be  hunted  or 
killed  after  12  o'clock  noon  in  Harrtsorj  and  Marion 
Counties. 
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Bag  limits  and  possession:  One  deer  a  season; 
4  rufled  grouse  a  day,  25  a  season;  4  woodcock  a  day, 
25  a  season;  5  hares  or  raDDits  a  day  or  in  possession; 
4  gray  squirrels  a  day  or  in  possession;  4  quails  a 
day,  10  ducks  a  day,  40  a  season;  5  geese  a  season 
but  not  more  than  4  a  day,  including  iuant;  10 
"Wilson's  snipe  a  day;  25  coots;  25  gallinules  but 
not  more  than  15  gallinules  of  any  one  species  a  day. 

Possession  of  waterfowl,  coots,  and  gallinules  per- 
mitted during  first  10  days  of  close  season,  but  not 
more  than  30  ducks  and  5  geese,  including  brant, 
may  be  possessed  at  any  one  time. 

Interstate  transportation:  Export  prohibited 
of  all  protected  game,  except  hares  and  rabbits;  pro- 
vided, a  nonresident  licensee  may  export  one  deer 
under  license  coupon  and  one  day's  bag  limit  of 
game  birds  under  permit,  but  must  accompany 
shipment;  resident  may  export  (if  not  for  sale)  one 
day's  bag  limit  of  game  birds  under  special  permit 
from  commissioner  and  one  deer  a  season  for  sale, 
if  it  is  tagged  and  license  is  presented  to  carrier  for 
cancellation,  but  laws  of  State  to  which  deer  is 
shipped  must  be  complied  with.  Packages  con- 
taining game  delivered  to  a  common  carrier  for 
transportation  must  be  tagged  to  show  number  and 
kind  of  such  game  therein,  names  of  consignor  and 
consignee,  station  from  which  shipped,  destination, 
and  number  of  license.  License  of  shipper  must  be 
presented  to  agent  of  transportation  company  for 
mdorsement  thereon  of  quantity  of  game  offered  for 
transportation.  Head,  hides,  feet,  and  fur  of  quad- 
rupeds and  plumage  and  skins  of  game  birds  legally 
killed  and  possessed  may  be  transported  without 
tags  if  accompanied  by  owner. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  as  authorized  by  permit  obtained 
from  fish  and  game  commissioner,  except  that  mi- 
gratory game  birds  may  be  possessed  only  during 
open  season  where  taken  and  first  10  days  of  close 


Sale:  Sale  of  squirrels  and  all  protected  game 
birds  prohibited;  deer  may  be  sold  during  open  sea- 
son and  for  a  "reasonable  time  thereafter,"  and 
hares  and  rabbits  during  open  season.  Head  and 
hide  of  deer  legally  taken  may  be  sold. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

VIRGINIA 

Open  seasons:  ^  Dates  inclusive 
I)eer  (male,  with  horns  visible 
above  hair) : 
East  of  Blue  Ridge  Moun- 
tains (see  exception) Nov.  16-Dec.  31. 

Exception:  In  Gloucester, 
King  George,  Lancaster, 
Northumberland,  Rich- 
mond, Stafford,  and 
Westmoreland  Counties.  No  open  season. 
West  of  Blue  Ridge  Moun- 
tains (see  exceptions) Nov.  15-Nov.  30. 

Exceptions:   In  Alleghany, 
Bath,     and     Highland 

Counties Nov.  16-Nov.  20. 

In  Augusta,  Bland,  Fred- 
erick, Grayson,  Mont- 
gomery, Roanoke, 
Rockingham,  Russell, 
Shenandoah,  Smyth, 
Tazewell,  Washington, 
and  Wythe  Counties..  No  open  season. 
Elk  9«  (with  horns  visible  above 

hair)  (see  exception) Dec.  15-Dec.  31. 

Exception:  BuU  elk,  in  Bland, 
Craig,  Giles,  Montgomery, 
and    Pulaski    Counties    (3 

days) Dec.  1,  2,  3. 

Black  bear  (adult) Nov.  15-Jan.  31. 

31  Virginia:  Commission  of  game  and  inland  fish- 
eries may  by  regulation  further  restrict  the  time, 
manner,  and  means  by  which  game  may  be  taken. 

36  Elk  doing  damage  to  crops  or  fruit  trees  may 
be  killed  at  any  time  while  actually  on  premises, 
but  killing  must  be  reported  to  game  warden. 


Open  seasons — Continued.  Dates  inclusiv 

Rabbit  ">  (see  exceptions) Nov.  16-Jan.  31c 

Exceptions:  In  Culpeper, 
Fairfax,  Fauquier, 
Greene,  Loudoun, 
Orange,  Prince  William, 
Rappahannock,  and  Staf- 
ford Counties Nov.  15-Dec.  31. 

West  of  Blue  Ridge  Moun- 
tains (except  in  Allegha- 
ny, Bath,  and  Highland 

Counties) Nov,  1&-Dec  31 

In  Alleghany,   Bath,  and 

Highland  Counties Nov  15-Nov.  30. 

Squirrel:  36 
East  of  Blue  Ridge  Mountains  (S6Y)t.  1-Sept.  30. 

(see  exceptions) \Nov.  15-Jan.  31. 

Exceptions:  In  Accomac  and 

Northampton  Counties  Dec.  1-Dec.  31. 
In  Appomattox,  Buck- 
ingham, Chesterfield, 
Culpeper,  Gloucester, 
Louisa,  and  Prince  Ed- 
ward Counties Nov,  15-Jan.  31. 

In     Fairfax,     Fauquier,] 
Greene,     Loudoun,! g^   ^.g     j.  30. 
Orange,  /nnce     Wil-kri;^  ^^jf^^  3^ 
ham,    and    Rappahan- 
nock Counties J 

West  of  Blue  Ridge  Mountains 

(see  exceptions) Sept.  1--Dec.  31. 

Exceptions:    In    Alleghany /Sept.  1-Sept.  10. 
County \Nov.  15-Dec.  15. 

In  Frederick  County... -{|fP|-  /^2,«J,_  J?; 

In   Bath   and   Highland/Sept,  1-Sept.  10. 

Counties \Nov.  15-Nov,  30. 

Wild  turkey,  ruffed  grouse, 
bobwhite  quail  (see  ex- 
ceptions)  Nov.  15-Jan.  31. 

Exceptions:  In  Culpeper, 
Fairfax,  Fauquier, 
Greene,  Loudoun, 
Orange,  Prince  William, 
Rappahannock,  and  Staf- 
ford Counties Nov.  15-Dec.  31. 

Turkey,  in  Albemarle, 
Franklin,  Henry,  Lan- 
caster, Northumberland, 
Richmond,  and  West- 
moreland Counties No  open  season. 

West  of  the  Blue  Ridge 
Mountains  (see  excep- 
tions)  Nov,  15-Dec.  31. 

Exceptions:  Turkey,  in 
Giles,  Lee,  Pulaski, 
Roanoke,  Russell, 
Scott,  Smyth,  Taze- 
well, Washington, 
and  Wise  Counties. .  No  open  season. 
Turkey,  ruffed  grouse, 

in  Alleghany  County.  Nov.  15-Dec.  15. 
In  Bath  and  Highland 

Counties Nov.  15-Nov.  30. 

Woodcock Nov.  15-Dec.  16.37 

Mourning  dove Sept.  1-Dec.  15." 

Duck,  goose  (except  Ross's 
goose,  snow  geese,  and  cack- 
ling goose),  brant,  coot Nov.  1&-Dec.  15.3? 

Wilson's  snipe  or  jacksnii:)e Nov.  1-Jan.  15.3' 

Rail  and  gallinule  (other  than 

coot) Sept.  1-Nov.  30.3? 

No  open  season:  Does,  fawns,  Hungarian  par- 
tridges, lingneck,  golden,  and  silver  pheasants, 
Ross's  and  cackling  geese,  snow  geese,  swans; 
wood  duck,  eider  ducks,  reedbirds,  auks,  bitterns, 
sand-hill  cranes,  fulmars,  gannets,  grebes,  gulls, 

36  Residents  of  State  may  kill  rabbits  or  hares  and 
squirrels  on  their  own  lands  at  any  time. 

37  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon.  Wild  fowl  may  not  be  hunted  on 
Wednesdays,  Saturdays,  or  Sundays,  on  Back  Bay 
Princess  Anne  County,  nor  on  Wednesdays,  Thurs- 
days, or  Sundays  elsewhere  east  of  Blue  Ridge 
Mountains  except  in  Accomac  and  Northampton 
Counties. 
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possession;  25  coots,  25  sora,  and  25  in  all  of  other 
rails  and  gallinules  but  not  more  than  15  of  any 
one  species  of  rails  (other  than  sora)  and  gallinules 
a  day.  Possession  during  close  season  permitted 
upon  filing  with  county  game  commission  descrip- 
tion and  number  of  each  kind  of  game,  which  must 
be  tagged  or  stamped  by  commission  for  identifi- 
cation, but  rails  may  only  be  possessed  until  De- 
cember 10  and  other  migratory  game  birds  for  10 
days  after  close  of  open  season. 

Interstate  transportation:  Export  of  all  pro- 
tected game  prohibited,  except  that  nonresident 
licensee  may  carry  with  him  one  day's  limit  of 
game  birds  upon  attaching  an  affidavit  that  they 
were  lawfully  killed  by  himself  and  are  not  being 
exportep  for  sale. 

Game  taken  outside  of  State  when  accompanied 
by  affidavit  of  chief  game  official  may  be  possessed 
at  any  time  for  noncommercial  use,  except  that 
migratory  game  birds  may  be  possessed  only  during 
open  season  where  taken  and  first  10  days  of  close 
season. 

Sale:  Sale  of  all  protected  game  prohibited. 

Miscellaneous:  Federal  regulations  do  not 
permit  the  use  of  more  than  10  live  goose  decoys  at 
any  one  stand  or  blind  in  the  hunting  of  wild  geese. 

WEST  VIRGII^IA  <3 

Open  seasons: ^3  Dates  iTiclimve 

Deer    (male,    with    branched 

horns)  (see  exception) Dec.  1-Dec.  1©. 

Exception:  In  Marion,  Mar- 
shall, Mercer,  and  Mingo 

Counties No  open  season. 

Rabbit  (except  on  own  land,  at 

any  time) Oct.  1&-Dec.  31. 

Squirrel  (except  red  squirrel,  no 

close  season)... Oct.  15-Nov. 30." 

Raccoon,  opossum Nov.  1-Jan.  31. 

Ruffed  grouse  (pheasant),  wild 
turkey,     quail      (Virginia 

partridge) Oct.  15-Nov.  30. 

Duck,    goose    (except    Ross's 
goose  and  cackling  goose), 

brant,  coot Oct.  1-Oct.  31.« 

Woodcock Nov.l5-Dec.l5.« 

Wilson''s  snipe  or  jacksnipe Oct.  1-Dec.  31. « 

Rail    (ortolan)    and    gaUinule, 

other  than  coot Sept.  1-Nov.  30." 

No  open  season:  Elk  (1935);  does  and  fawns; 
doves,  imported  pheasants,  Hungarian  partridges, 
capercalzie,  and  other  introduced  foreign  game 
birds;  Ross's  and  cackling  geese,  swans,  wood 
duck,  bitterns,  sand-h  11  cranes,  grebes,  gulls,  her- 
ons, jaegers,  loons,  terns,  and  all  shore  birds  (except 
woodcock  and  Wilson's  snipe  or  jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident: 
Himtingandfishing,  $lo;fish,  $5.  Resident'  Hunt- 
ing and  fishing,  State,  $3;  county  of  residence  and 
adjoining  counties,  $1.  Issued  by  county  clerk. 
License  tag  must  be  displayed  between  the  shoul- 
ders on  outer  garment  of  licensee.  Killing  of  deer 
must  be  reported  to  commission  within  20  days. 
Aliens  not  permitted  to  hunt  or  fish,  or  to  possess 
firearms.  License  not  required  of  minors  under  15. 
Landowner,  his  resident  children  and  tenants,  may 
hunt  or  fish  on  own  land  during  open  season  with- 
out license.  Unlawful  to  hunt  or  fish  on  lands  of 
another  without  written  permission  of  owner. 

Bag  limits  and  possession:  One  deer  a  season; 
1  wild  turkey  a  day,  2  a  season;  6  rabbits  a  day,  40  a 
season,  except  rabbits  killed  on  own  premises;  6 
squirrels  a  day,  30  a  season;  8  quail  a  day,  50  a  sea- 
son; 3  ruffed  grouse  a  day,  15  a  season;  15  ducks,  4 
geese,  including  brant,  4  woodcock,  20  Wilson's 
snipe,  25  coots,  25  sora,  and  25  in  all  of  other  rails  and 
gallinules,  but  not  more  than  15  of  any  one  species  of 
rails  (other  than  sora)  and  gallinules  a  day.  Not 
more  than  30  ducks  and  8  geese,  including  brant, 

*^  West  Virginia:  Commission  by  order  may 
change,  modify,  or  suspend  open  season,  or  change 
the  bag  limit  on  any  game. 

**  Commission,  on  petition  of  150  licensed  hunters 
in  any  county,  may  open  squirrel  season  in  such 
county  not  earlier  than  Sept.  1  and  close  season  at  a 
correspondingly  earlier  date. 

«  Season  on  migratory  game  birds  opens  at  12 
o'clock  noon. 


may  be  possessed  at  any  one  time.  Possession  of 
migratory  birds  permitted  during  first  10  days  of 
close  season;  otlier  game  legally  taken  may  be  pos- 
sessed at  any  time. 

Interstate  transportation:  Export  prohibited 
of  elk,  deer,  squirrels,  quail,  ruffed  grouse  (pheas- 
ant), wild  turkeys,  geese,  brant,  ducks,  provided 
a  nonresident  licensee  may  personally  take  with 
him  out  of  the  State,  during  any  open  season,  one 
day's  limit  of  game  animals  or  birds  lawfully  taken 
by  himsef. 

Game  taken  outside  of  State  and  legally  exported 
may  be  possessed  at  any  time,  except  that  migra- 
tory game  birds  may  be  possessed  only  during  the 
open  season  where  taken  and  first  10  days  of  close 
season. 

Sale:  Sale  prohibited  of  all  protected  game  ex- 
cept rabbits. 

Miscellaneous:  Federal  regulations  do  not  per- 
mit the  use  of  more  than  10  live  goose  decoys  at  any 
one  stand  or  blind  in  the  hunting  of  wild  geese. 

WISCONSIN 
Open  seasons:  Dates  includve 

Deer  (male,  not  less  than  1  year 
old),  in  Polk,  Barron,  Chip- 
pewa, Clark,  Marathon, 
Langlade,  Oconto,  and  all 
counties  north  thereof 
(open  in  even,  closed  in  odd 

years) Nov.  21-Nov.  30. 

In  rest  of  State No  open  season. 

Rabbit  (see  exceptions) Nov.  1-Jan.  1. 

Exceptions:  In  Ashland,  Bar- 
ron, Bayfield,  Burnett, 
Chippewa,  Douglas,  Flor- 
ence, Forest,  Iron,  Lan- 
glade, Lincoln,  Marathon, 
Marinette,  Oconto,  Oneida, 
Polk,  Portage,  Price,  Rusk, 
Sawyer,  Taylor,  Vilas, 
Washburn,  and  Winne- 
bago Counties.. Oct.  1-Jan.  1. 

In  Monroe  County Nov.  1-Feb.  1. 

In  Outagamie  County Oct.  1-Nov  1. 

In  Crawford  County No  close  season. 

Squirrel  (see  exception) Nov.  1-Jan.  1. 

Exception:  In  Dodge,  Fond 
du  Lac,  Jefferson,  Kenosha, 
Milwaukee,  Ozaukee,  Ra- 
cine, Walworth,  Washing- 
ton, and  Waukesha  Coun- 
ties  No  open  season. 

Duck,  goose  (except  Ross's  and 
cackling  geese),  brant,  coot 

ormudhen Oct.  1-Oct.  31.« 

Wilson's  snipe  or  jacksnipe Oct.  1-Dec.  20.** 

Rails  and  gallinules,  other  than 

coot Sept.l6-Nov.30.« 

No  open  season:  Elk,  moose,  does  and  fawns, 
bear,  quail,  pheasants  (Chinese,  English,  Mon- 
golian); Hungarian  partric'ges,  prairie  chickens  or 
pinnated  grouse,  sharp-tailed  grouse,  partridges, 
spruce  hens,  doves,  woodcock,  swans,  Ross's  goose, 
cackling  goose,  wood  duck,  eider  ducks,  auks,  bit- 
terns, little  brown,  sand-hill,  and  whooping  cranes, 
grebes,  guillemots,  gulls,  herons,  loons,  murres, 
terns,  and  all  shore  birds  (except  Wilson's  snipe  or 
jacksnipe) . 

Hunting  and  fishing  licenses:  Nonresident: 
All  game,  $50;  all  game  (except  deer),  $25;  fish,  $3  (3 
shipping  coupons,  $2  additional) ;  fishing  license  not 
required  of  persons  under  16;  settler,  $1  (deer  tag, 
$1);  guide,  $1.  Issued  by  commission.  Resident: 
Game,  $1  (deer tag,  $1  additional);  issued  by  county 
clerks.  Licensees  are  required  to  submit,  on  or  be- 
fore Feb.  1,  an  annual  game  census  report  on  form 
furnished  with  license. 

Hunting  licenses  not  issued  to  persons  under  15 
or  to  aliens.  Hunting  prohibited  in  fields  of  grow- 
ing grain  or  on  lands  of  another  without  consent  of 
owner. 

Bag  limits  and  possession :  One  male  deer  in 
even  years  (1932);  5  squirrels  a  day;  5  rabbits  a  day 
(except  in  Crawford  County,  no  hmit);  4  geese,  in- 


48  Wisconsin:  Season  on  migratory  game  birds 
opens  at  12  o'clock  noon.  Ducks  and  coots  or  mud 
hens  may  not  be  hunted  on  Wednesday  of  each 
week  during  open  season. 
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CANADA 


ALBERTA 

Open  seasons:  ^  <i  Dates  inclusive 

Deer  (see  exception),  moose, 
caribou  (must  have  horns 

at  least  4  inches  long) Nov.  1-Dec.  14.5i  « 

Exception:  Deer,  south  of 
North  Saskatchewan 
River,  and  east  of  Cana- 
dian Pacific  Railway 
from  Edmonton  to  Mac- 

leod No  open  season. 

Mountain      sheep      (male), 
mountain  goat  (must  have 
horns  at  least  4  inches  long).  Sept.  1-Oct.  31. 
Bear   (except   cubs   or  bear 

with  cub)_ Sept.  1-June  14. 

Sharp-tailed  grouse,  north  of 

Red  Deer  River  only Oct.  1-Oct.  15. 

European     gray     partridge 

(Hungarian  partridge) Oct.  1-Nov.  15. 

Duck,  goose,  Wilson's  snipe 
or  jacksnipe,  coot,  galli- 
nule: 
North  of  Clearwater  and 

Athabaska  Rivers Sept.  1-Nov.  14. 

South Sept.   15-Nov.   14. 

No  open  season:  Antelope,  elk  or  wapiti,  buf- 
falo; females  of  deer,  moose,  moimtain  sheep,  young 
of  all  big  game  with  horns  less  than  4  inches  in 
length;  grouse  (except  sharp-tailed  grouse  north  of 
Red  Deer  River),  partridges,  prairie  chickens,  ptar- 
migan; pheasants,  doves,  swans,  wood  duck,  rail, 
bitterns,  little  brown,  sand-hill,  and  whooping 
cranes,  grebes,  gulls,  herons,  jaegers,  loons,  terns, 
and  all  shore  birds  (except  Wilson's  snipe  or  jack- 
snipe)  . 

Hunting  licenses:  Nonresident:  General,  $50; 
bird,  $5.  Resident:  Big  game,  $1;  bird,  $2.25,  not 
required  of  farmer  or  member  of  family  residing  with 
him  on  farm  nor  of  residents  residing  north  of  fifty- 
fifth  parallel;  guide,  $2.60  (guide  may  not  act  for 
more  than  three  persons  on  any  trip).  Special 
license:  Nonresident,  $50;  resident,  $5  (issued  to 
holders  of  general  licenses  and  authorizes  taking  of 
deer,  moose,  and  caribou  in  Rocky  Moimtain  Forest 
Reserve  of  Alberta,  north  of  North  Saskatchewan 
River,  Sept.  1  to  Oct.  31,  inclusive).  Taxidermist, 
$5.  Issued  by  minister  of  agriculture.  Consent  of 
owner  or  occupant  required  for  hunting  on  inclosed 
lands  of  another. 

Bag  limit's  and  possession:  Deer,  moose,  cari- 
bou, mountain  sheep,  mountain  goat,  bear,  1  of 
each  species  a  season;  sharp-tailed  grouse,  5  a  day, 
25  a  season;  Hungarian  partridges,  15  a  day,  75  a 
season;  15  ducks  a  day  during  September,  25  a  day 
rest  of  season;  100  a  season;  10  geese  a  day,  30  a  season; 
25  coots,  25  Wilson's  snipe,  a  day.  Migratory  game 
birds  legally  taken  during  the  open  season  may  be 
possessed  imtil  March  31. 

Export:  Export  of  all  protected  game  prohibited, 
except  that  minister  of  agriculture  may  grant  per- 
mits for  export  of  game  at  rate  of  $5  for  each  head  of 
big  game  and  $1  a  dozen  for  game  birds.  The 
holder  of  a  general  nonresident  license  may  take 
with  him  out  of  Province  as  trophies,  heads,  skins, 
and  hoofs  of  big  game  legally  killed  by  him.  Any 
pterson  may  export  mounted  or  branded  heads  at  a 
fee  of  $1  a  head.  Export  of  migratory  birds  prohib- 
ited during  close  season. 

Sale:  Sale  of  migratory  game  birds  and  flesh  of 
all  other  game  prohibited.  Heads  of  big  game  be- 
fore being  sold  must  be  stamped  by  minister  of 
agriculture  at  fee  of  $5  for  elk,  caribou,  moose, 

50  Alberta:  Seasons  on  game  birds  fixed  by  lieu- 
tenant governor  in  council  and  may  be  obtained 
from  game  commissioner,  Edmonton.  Season  on 
migratory  game  birds  opens  at  12  o'clock  noon. 

«i  Resident  north  of  fifty-fifth  parallel,  when 
necessary  to  provide  food  for  his  family,  may  kill 
big  game  (other  than  buffalo  and  elk)  and  scoters. 

52  Deer,  moose,  and  caribou  (big  game  must  have 
horns  at  least  4  inches  long),  open  season  under 
special  license  in  Rocky  Mountain  Forest  Re- 
serves of  Alberta,  Sept.  1  to  Oct.  31,  inclusive  (see 
Hunting  licenses). 


motmtain  sheep,  and  $2  each  for  deer  and  moun- 
tain goat. 

BRITISH  COLUMBIA 

Open  seasons:  ^3  Dates  inclusive 
Bull  moose,  in  Atlin,  Fort 
George,  Cariboo,  and  Omi- 
neca  electoral  districts  and 
Kamloops  electoral  district 
northof  fifty-first  parallel--  Sept.  1-Dec.  15. 
In  Columbia  electoral  dis- 
trict   Sept.  15-Oct.  31. 

Bull  caribou,  in  eastern  dis- 
trict M  except  in  Mackenzie 
and  Skeena  electoral  districts, 
Cariboo  electoral  district 
west  of  Eraser  River,  and 
except  south  of  main  line 
Canadian  Pacific  Railway..-  Sept.  1-Dec.  15. 
Bull  elk  (wapiti)  in  Fernie  and 
Coltunbia  electoral  districts 
(except  west  of  Columbia 
River  in  Columbia  electoral 

district) Sept.  15-Oet.  15. 

Male  mountain  sheep,  in  east- 
ern district  north  of  Canadian 
National  RaUway  and  in 
Cariboo  and  Lillooet  electoral 
districts  south  of  the  main 
Chilcotin  River,  and  west  of 
Frtiser  River,  and  in  Fernie, 
Cranbrook,    and    Columbia 

electoral  districts Sept.  1-Nov.  15 

Mountain  goat  in  eastern  dis- 
trict (except  North  and  South 
Okanagan,  and  Grand  Forks- 
Greenwood  electoral  dis- 
tricts)  Sept.  1-Dec.  15. 

In  w-estern  district "   (ex- 
cept Vancouver  Island) Sept.  12-Dec.  15. 

Male   deer    (mule,   white-tail, 
coast)  in  eastern  district  «* 

(see  exception) Sept.  ll^Dec.  15. 

Exception:  White-tailed 
deer  in  North  and 
South  Okanagan  and 
Similkameen  electoral 
districts  and  west  of 
summit  of  Midway 
Mountains  in  Grand 
Forks-Greenwood  elec- 
tor al  district  No  open  season . 

In  western  district  «*  (see  ex- 
ceptions)  Sept.  12-Dec.  15. 

Exceptions:  Bucks  only,  in 
North  and  South 
Saanich  and  Highland 
districts  on  Vancouver 

Island.- Sept.  i:^Oct.  31. 

Deer  on  Queen  Charlotte 

Islands No  open  season. 

Bear    (except   white   or    Ker- 
modei    bear)     in    eastern 

district" Sept.  1-June  30. 

In  western  district  « Sept.  12- June  30. 

Band-tailed  pigeon,  in  western 
district  only  M Sept.  15-Oct.  15. 


53  British  Columbia:  Regulations  prescribing  sea- 
sons, bag  limits,  and  restrictions  on  sale  of  upland 
game  birds  for  season  1931-32  are  adopted  by  lieu- 
tenant governor  in  council.  Full  information  may 
be  had  from  provincial  game  commissioner,  Van- 
couver. 

54  Western  district  includes  that  portion  of  Province 
west  of  summit  of  Cascades  and  south  of  Atlin 
electoral  district,  and,  in  the  case  of  migratory 
birds,  excluding  that  portion  of  Lillooet  electoral 
district  east  of  the  easterly  railway  yard  limit  of 
Alta  Lake  railway  station  on  Pacific  Great  Eastern 
Railway,  and  that  portion  of  Skeena  electoral 
district  "east  of  easterly  railway  yard  limit  of  Shames 
on  Canadian  National  Railway,  bounded  on  the 
north  by  Atlin  electoral  district  and  on  the  south 
by  Maitland  Island.  Eastern  district  includes  rest 
of  Province. 
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Open  seasons— Continued.  Dates  inclimve 

Duck,  goose,  brant,  rail,  coot, 

gallinule  (see  exception) Sept.  15-Dec,  31. 

Exception:  Islands  in  Grand 
Manan  group Oct.  15-Jan.  31. 

Woodcock,  jacksnipe  or  Wil- 
son's snipe  (see  exception) .  Oct.  1-Nov.  30. 
Exception:  Islands  in  Grand 
Manan  group Oct.  15-Nov.  30. 

No  open  season:  Caribou  (Oct.  1,  1940);  calf 
moose  under  3  years  and  cow  moose;  pheasants, 
swans,  wood  duck,  auks,  bitterns,  fulmars,  gannets, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  puffins,  shearwaters,  terns,  and  all 
shore  birds  (except  woodcock  and  Wilson's  snipe  or 
jacksnipe). 

Hunting  and  fishing  licenses:  Nonresident: 
Big  game,  $50  (1  bull  moose,  2  deer,  2  bears);  $25 
(2  deer);  special  license,  $2.'j  (2  bears,  Apr.  1-June 
30);  bird,  $25;  trout,  season,  $10;  salmon,  season,  $25; 
special  3-day  trout  and  salmon,  $5.  Resident:  Big 
game:  $3  (1  bull  moose,  2  deer);  .$2  (2  deer);  bird,  $1; 
taxidermist,  $1;  guide,  $1;  camp  help,  $1.  Special 
license  for  salmon  in  reserved  waters  of  the  Resti- 
gouche:  Nonresident,  $25  a  day,  resident,  $5  a  day. 
Issued  by  minister  of  lands  and  mines  and  author- 
ized vendors.  Resident  big-game  licensees  must 
report  number  of  game  animals  killed  thereunder 
not  later  than  December  10.  Big-game  license  not 
issued  to  person  under  18.  Nonresident  licensee 
must  have  registered  guide,  and  not  more  than  two 
hunters  may  accompany  one  guide. 

Bag  limits  and  possession:  Two  deer,  1  moose 
(lumber  canip  limited  to  2  moose  and  4  deer)  a 
season;  6  partridges  a  day,  20  a  season;  15  ducks  a 
day,  150  a  season;  15  geese,  15  brant,  25  in  all  of  rails, 
coots,  gallinules,  and  25  WUson's  snipe  a  day;  8 
woodcock  a  day,  125  a  season.  Game  may  be  kept 
for  personal  use  in  cold  storage  during  close  season 
under  permit,  but  migratory  game  birds  may  not 
be  possessed  after  January  31  except  in  Grand 
Manan  group  they  may  be  possessed  until  the  last 
day  of  February. 

Export:  Export  of  aU  game  prohibited,  except 
game  killed  by  nonresident  licensee  may  be  exported 
within  15  days  after  being  killed,  imder  permit  from 
Canadian  customs  office. 

Sale:  Sale  of  all  game  prohibited.  Hides  and 
skins  of  animals  may  be  sold  under  license  by  non- 
residents or  aliens,  fee,  $25,  and  residents,  fee,  $5. 

NORTHWEST  TERRITORIES  »' 

Open  seasons:  Dates  inclusive 

Deer  and  moose  (males  only), 
mountain  goat Sept.  l-Mar.  31. 

Mountain  slieep,  caribou Sept.  1-Feb.  28. 

Partridge,  prairie  chicken,  ptar- 
migan, and  other  grouse Sept.  1-Dec.  31. 

Duck,  goose,  brant,  rail,  coot, 
gallinule,  Wilson's  snipe Sept.  1-Dec.  14. 

No  open  season:  Buffalo  or  bison;  musk-oxen, 
wapiti  or  elk,  does;  females  of  moose,  caribou, 
mountain  sheep,  and  mountain  goats  with  yoimg 
and  young  of  any  such  animals;  swans;  auks,  bit- 
terns, little  brown  and  sand-hill  cranes,  fulmars, 
grebes,  guillemots,  gulls,  jaegers,  loons,  murres, 
terns,  and  aU  shore  birds  (except  Wilson's  snipe  or 
jacksnipe).  Arctic  Islands  Preserve,  Peel  River, 
Yellowknife.  and  Slave  River  Preserves,  reserved 
as  exclusive  hunting  and  trapping  grounds  for 
native  Indians,  Eskir^os,  and  half-breeds.  All 
hunting  prohibited  in  Thelon  Gama  Sanctuary. 

Hunting  and  trapping  licenses:  Nonresident. 
$150.  Nonresident  British  subject:  General,  $75; 
game  birds,  $5.    Resident,  $2.    Trading  or  traffick- 

"  "Northwest  Territory  means  the  northwest  ter- 
ritories formerly  known  as  Rupert's  Land  and  the 
northwestern  territory  (except  such  portions  thereof 
as  are  included  in  Provinces  of  Ontario,  Quebec, 
Manitoba,  Saskatchewan,  and  Alberta  and  Yukon 
Territory),  together  with  all  British  territories  and 
possessions  in  North  America  and  all  islands  adja- 
cent thareto  not  included  within  any  Province, 
except  Colony  of  Newfoundland  and  its  depend- 
encies." 


ing  in  game:  Nonresident,  $300;  nonresident  British 
subject,  $150;  resident,  $5.  Issued  by  director  of 
Northwest  Territories.  Permit  from  commissioner 
required  to  establish  trading  post.  Licensee,  before 
leaving  Territory,  or  as  soon  as  practicable  after  ex- 
piration of  license,  must  return  license  to  nearest 
game  officer  or  warden  with  a  statement  of  number 
of  each  kind  of  game  killed,  or  trafficked  in.  Na- 
tive-born Indians,  Eskimos,  or  half-breeds  bona- 
fide  residents  of  Northwest  Territories  may  hunt 
without  a  license. 

Bag  limits  and  possession:  Twenty-five 
ducks,  15  geese,  15  brant,  25  in  all  of  rails,  coots,  and 
gallinules,  and  25  Wilson's  snipe  a  day.  Migra- 
tory game  birds  legally  taken  during  open  season 
may  be  possessed  until  April  14. 

Export:  Export  of  the  meat  or  the  raw  skins  of 
game  animals  prohibited,  except  under  permit  from 
minister  or  authorized  oflicer. 

Sale:  Sale  of  migratory  game  birds  during  close 
season  and  of  all  other  game  illegally  taken  pro- 
hibited. 

NOVA  SCOTIA 

Open  seasons:  Dates  inclvMve 

Bull  moose  (except  on  Cape 
Breton  Island,  no  open  sea- 
son) ,  deer  (male  only  on  Cape 

Breton  Island) Oct.  iC-Nov.lS.*" 

Hare,  rabbit ..  Nov.  1-Feb.  29. 

Ruffed  grouse  (see  exception)..  Oct.  l(>-Oct.  31. 
Exception:  On  Cape  Breton 

Island Nov.  1-Nov.  16. 

Duck,  goose,  brant,  rail,  coot, 

gallinule  (see  exceptions)  _  _  Oct  1-Jan  16. 
Exceptions:  Goose,  brant,  in 
Halifax,     Shelburne,     and 
Queens    Counties    (license 

required)- Dec.  1-Feb.  14. 

Duck,  raU,  in  Colchester 
and  Cumberland  Coun- 
ties  Sept.  15-Dec.  31. 

Woodcock,  Wilson's  snipe  or 

jacksnipe Oct.  1-Nov.  30. 

No  open  season :  Caribou,  does  on  Cape  Breton 
Island,  cow  moose,  and  young  of  deer  and  moose 
under  2  years  of  age;  Canada  grouse  (spraee  part- 
ridges), Hungarian  partridges,  pheasants,  swans, 
wood  duck,  auks;  bitterns,  fulmars,  gannets, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  puffins,  shearwaters,  terns,  and  all 
shore  birds  (except  woodcock  and  Wilson's  snipe 
or  jacksnipe). 

Hunting  licenses:  Nonresident  or  alien:  AU 
game,  $50;  birds  and  small  game,  except  woodcock 
and  snipe,  $15;  woodcock  and  snipe,  $25.  Resi- 
dent: Big  game,  $2;  guide,  $2.  Taxidermist,  $5. 
Issued  by  minister  of  lands  and  forests  and  agents. 
Licenses  not  issued  to  persons  under  18. 

Bag  limits  and  possession:  Two  deer  (either 
sex,  except  on  Cape  Breton  Island,  1,  male  only); 
1  moose,  season;  5  ruffed  grouse  a  day,  10  a  season;  15 
ducks,  15  geese,  15  brant,  26  in  all  of  rails,  coots, 
and  gallinules,  26  Wilson's  snipe  a  day;  8  wood- 
cock a  day,  125  a  season.  The  green  hide  or  fresh 
meat  of  moose  and  deer  may  be  possessed  Oct.  16 
to  Nov.  20,  and  migratory  game  birds  legally 
taken  diuring  open  season  may  be  possessed  for 
one  month  after  close  of  open  season,  except  geese 
may  be  possessed  until  the  last  day  of  February 
in  Halifax,  Queens,  and  Shelburne  Counties. 

Export:  Export  prohibited  of  all  protected  game 
except  that  holder  of  nonresident  general  license 
may  ship  out  of  Province  under  license  tag  1  moose 
lawfully  shot  by  himself. 

Sale:  Sale  of  deer,  moose,  caribou,  pheasants, 
black  cock,  capercailzie,  Canada  grouse  (spruce  par- 
tridge), chukar  partridges,  ruffed  grouse,  Hun- 
garian partridges,  and  all  migratory  game  birds 
prohibited.    Rabbits  may  be  sold  Nov.  1  to  Mar.  1. 

5'  Nova  Scotia:  Every  person  killing  a  deer  or 
moose  must,  within  10  days,  make  a  written  and 
signed  report  to  minister  showing  his  address, 
when  and  where  such  animal  was  killed,  and  its 
sex. 
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game  lawfully  taken  and  coming  from  without 
Province  may  be  transported  under  permit  issued 
by  minister  of  colonization. 

Sale:  Sale  oi  deer  and  moose  or  any  part  thereof, 
and  of  all  migratory  game  birds  (except  ducks  dur- 
ing the  open  season)  jirohibited;  also  spruce  par- 
tridges until  October  15, 1935.  Other  game  lawfully 
taken  may  be  sold  from  the  third  day  of  open  season 
to  and  including  the  fifteenth  day  after  expiration 
of  open  season.  Licensed  hotels,  restaurants,  and 
clubs  may  serve  meat  of  hares,  bears,  ducks,  and 
ptarmigan  lawfully  taken. 

SASKATCHEWAN 

Open  seasons  :^i  Dates  inclusive 
Doer,  moose  (males  only),  cari- 
bou (see  exception) Nov.  IS-Dec.  14. 

Exception;  South    of    Town- 
ship 35 - No  open  season. 

Hungarian  partridge Oct.  1-Oct.  31. 

Prairie  chicken  or  sharp-tailed 
grouse,  prairie  hen  or  pinnated 

grouse Oct.  1-Oct.  15. 

Duck,  goose — 

North  of  Township  54 Sept.  1-Sept.  30. 

South  of  Township  55 Sept.  15-Oct.  15. 

Wilson's    snipe    or    jacksnipe, 

coot Sept.  15-Dec.  31. 

No  open  season:  Antelope,  buffalo,  elk,  and 
females  of  big  game  other  than  caribou,  and  young 
of  big  game  under  1  year  of  age.*^  Sage  grouse, 
ruffed  gi-ouse,  partridge,  Canada  grouse,  spruce 
grouse,  ptarmigan,  rail,  swans,  wood  duck,  bitterns, 
little  brown,  sand-hill,  and  whooping  cranes,  grebes, 
gulls,  herons,  loons,  terns,  and  all  shore  birds  (ex- 
cept Wilson's  snii:)e  or  jacksnipe). 

Hunting  licenses:  Nonresident  alien:  Big  game, 
$50;  birds,  $25;  nonresident  domiciled  in  Canada: 
Big  game,  $25;  bird.s  $10;  issued  by  minister  of 
railways,  labor,  and  industries.  Resident:  Big 
game,  $5;  birds,  $1.50;  issued  by  minister  or  agent. 
Bird  license  not  required  of  residents  hunting  on 
land  outside  city,  town,  village,  or  hamlet  on 
which  they  are  actually  domiciled.  No  license 
issued  to  person  under  16  without  written  consent 
of  parent  or  guardian.  Big-game  hunters  must 
wear  white  suit  and  cap  and  immediately  after  close 
season  must  return  license  with  report  of  number 
and  sex  of  animals  killed.  Hunting  prohibited  on 
inclosed  lands  without  consent.  Taxidermist,  $5. 
Baglimits,  and  possession:  One  moose,  2  deer, 
1  caribou  or  1  caribou  and  1  deer  a  season;  10  Hun- 
garian pM-tridges  a  day,  30  a  season;  5  sharp  tailed 
or  pinnated  crouse  a  day;  10  in  possession;  15  ducks, 
6  geese,  a  day  first  2  weeks  of  season;  30  ducks,  5 
geese,  a  day  rest  of  season,  but  not  more  than  2  days 
limit  of  each  in  possession  at  any  time;  25  coots  a 
day,  150  a  season;  15  Wilson's  snipe  a  day,  150  a 
season.  Game  birds  may  be  kept  in  licensed  stor- 
age from  Sept.  16  to  last  day  of  February,  and  flesh 
of  big  game  from  Dec.  1  to  Apr.  1,  if  tagged  with 
number  and  kind  of  game,  name  of  depositor,  and 
number  of  his  hunting  license.  Licensed  hunters 
must  report  number  of  big  game  and  game  birds 
killed. 

Export:  Export  of  all  protected  game  prohibited; 
provided,  nonresident  licensee  on  leaving  Prov- 
ince may  take  with  him  during  open  season  per- 

61  Saskatcheiran;  Lieutenant  governor  in  council 
may  extend  close  seasons  over  current  year,  within 
limits,  on  petition  of  six  game  guardians. 

62  Male  moose  having  horns  less  than  6  inches  in 
length  deemed  to  be  under  1  year  of  age. 


sonally  under  his  license  coupons  and  permit,  big 
game  and  iOO  game  birds  legally  killed.  EKport 
of  migratory  birds  prohibited  during  close  season 
Minister  may  issue  permits  to  export  deer  (fee, 
$2  a  head)  or  other  big  game  (fee,  $5  a  head),  hides 
of  big  game  (fee,  $1  each),  flesh  of  big  game  (fee,  $1 
each  20  pounds  or  less);  birds  (fee,  $1  a  dozen; 
limits,  5  dozen  ducks,  1  dozen  geese,  a  season) 
No  permit  may  be  issued  for  the  entire  carcass  of  a 
moose,  caribou,  or  other  deer,  and  no  person  may 
export  in  one  season  more  than  60  ducks  or  geese. 
Sale:  Sale  of  migratory  game  birds  and  flesh  of 
all  other  protected  game  prohibited. 

YUKON 

Open  seasons:  63  Dates  indvMve 

Deer,  moose,  caribou,  moun- 
tain  sheep,    mountain    goat 

(males  only) Aug.  1-Mar.  1. 

Parti  idge,  prairie  chicken, 
grouse,  ptarmigan,  pheas- 
ant   Sept.  1-Mar.  15. 

Duck,  goose,  brant,  rail,  coot, 
gallinule,   Wilson's  snipe  or 

jacksnipe Sept.  1-Dec.  14. 

No  open  season :  Moose  or  caribou  under  1  year 
of  age;  elk  or  wapiti,  musk-oxen,  bison  or  buffalo, 
and  females  of  other  big  game;  swans,  cranes, 
grebes,  gulLs,  jaegers,  loons,  terns,  and  all  shore 
birds  (except  Wilson's  snipe  or  jacksnipe). 

Hunting  licenses:  Nonresident,  $100  (permits 
the  killing  of  1  moose,  2  deer,  2  carbiou,  1  mountain 
sheep,  and  1  mountain  goat);  licensee  in  addition 
may  kill  1  moose,  2  deer,  2  caribou,  1  mountain 
sheep,  and  1  mountain  goat,  but  must  pay  a  fee 
of  $25  for  each  additional  animal  so  taken.  Resi- 
dent, $25  (special  license  authorizing  the  killing 
of  male  moose  and  male  caribou  over  1  year  of 
age  at  any  time  for  food  supplies  in  the  Territory); 
licensee  must  make  annual  returns.  Resident: 
Chief  guide,  $20;  assistant  guide,  $10.  Issued  by 
commissioner  or  game  guardian. 

Bag  limits  and  possession:  (For  limits  on  big 
game  to  a  nonresident,  see  "Hunting  licenses.") 
Six  caribou,  6  deer,  2  moose,  2  mountain  sheep, 
2  mountain  goats,  6  bears  a  season;  25  ducks,  15 
geese,  15  brant,  25  in  all  of  rrils,  coots,  and  galli- 
nules,  and  25  Wilson's  snipe  a  day.  Migratory 
game  birds  legally  taken  during  open  season  may 
be  possessed  until  Apr.  14. 

Export:  Export  of  migratory  birds  prohibited 
during  close  season.  Upon  affidavit  of  lawful 
killing,  commissioner  may  issue  permit  to  export 
game.  Export  of  raw  hide  of  moose  or  caribou 
prohibited  except  under  permit.  Trophias,  in- 
cluding head,  hide,  and  hoofs,  of  big  game  law- 
fully killed  by  nonresident  may  be  exported  under 
his  license  and  certificate  of  game  guardian. 

Sale:  Deer,  moose,  caribou,  mountain  sheep,  and 
mountain  goats  lawfully  taken  may  be  sold  during 
the  open  season  and  60  days  thereafter.  Male 
moo.se  and  male  caribou  more  than  1  year  of  age 
killed  by  a  resident  under  special  license  may  be 
sold  at  any  time  for  food  upon  obtaining  certificate 
of  lawful  killing  from  a  game  guardian.  License 
(fee,  $10)  required  to  purchase  and  traffic  in  flesh 
of  moose  or  caribou.  Licensee  must  make  annual 
returns.  Sale  of  migratory  birds  prohibited  during 
close  season. 

63  Yukon:  Indians,  explorers,  surveyors,  prospec- 
tors, miners,  and  travelers  in  need  of  food  may  take 
game  during  close  season.  Commissioner  in  council 
may  alter  seasons. 


NEWFOUNDLAND 


Open  seasons:  Dates  inclusive 

Hare,  rabbit Oct.  1-Dec.  20.  «i 

Ptarmigan,    willow   grouse   or 
partridge,  goose,  plover,  cur- 
lew, snipe,  or  "other  wild  or 
migratory  birds  (except  crows 
and  hawks,  unprotected) "  Oct.  1-Dec.  20.  ^i 
No  open  season:  Elk,  moose,  caribou,  caper- 
cailzie or  black  game. 

6*  Newfoundland:  Hare  or  rabbit  may  also  be 
taken  with  trap  or  snare  until  Mar.  1,  Unlawful  to 
possess  hares  or  rabbits,  ptarmigan  or  grouse  in 
storage,  Oct.  1  to  Oct.  10. 


Fistiing  licenses:  Nonresident:  Fish  (salmon 
and  sea  trout),  season,  $26;  14-day  license,  $10.50; 
4  days  or  less,  $2.10  a  day.  Guide,  nonresident, 
$50;  rasident  free.  Issued  by  game  and  inland 
fisheries  board. 

Unlicensed  guides  not  to  be  employed.  Guide 
may  not  conduct  party  of  more  than  three. 

Export:  Export  or  canning  of  ptarmigan  and 
other  game  birds  prohibited. 

Sale:  Ptarmigan  and  willow  grouse  may  be  sold 
Oct.  10-Jan.  1;  other  birds  may  be  sold  during 
open  season;  rabbits,  Oct.  10-Mar.  15. 
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may  be  taken  for  propagation,  under  license  (fee, 
$1). 

Idaho:  Permit  of  State  game  warden  required  to 
take  or  keep  waterfowl  in  captivity  for  decoy 
purposes.  Under  regulations  lOf  the  State  game 
warden,  game  may  be  propagated  in  private  parks. 

Illinois:  tiame  raised  in  captivity  under  a 
breeder's  license  (fee,  $5)  may  be  possessed,  sold,  and 
transported  for  propagating  purposes  and,  under 
special  jjermit,  may  be  killed,  transported,  and 
sold  for  food. 

Indiana:  Birds  and  animals  raised  in  captivity 
may  be  kept,  killed,  sold,  or  transported  under 
certificjite  of  inspection  (fee,  $5)  from  the  conserva- 
tion commission,  and  game  birds  legally  acquirea 
may  be  possessed  for  breeding  purposes  imder  like 
certificates.  Waterfowl  may  be  taken  for  propaga- 
tion under  permit. 

Iowa:  Game  birds  raised  in  captivity  under 
license  (fee,  $2)  may  be  sold  for  food  or  propagating 
purposes. 

Kansas:  Game  raised  in  captivity  imder  permit 
(fee,  $2)  may  be  sold  and  transported,  and,  under 
permit  and  regulations  of  warden,  wild  animals 
and  birds  and  eggs  of  birds  may  be  taken  during 
the  open  season  for  propagating  purposes. 

Kentucky:  Game  birds  and  game  animals  raised 
in  Cciptivity  under  permit  may  be  sold  and  trans- 
ported, but  all  carcasses  must  be  tagged. 

Louisiana:  Game  raised  in  captivity  under 
license  (fee,  $10)  may  be  sold  and  transported  for 
food,  stocking,  or  breeding  purposes,  but  all  car- 
casses must  be  tagged.  Traffic  prohibited  in  birds 
killed  by  shooting.  Licenced  game  breeder  may, 
under  permit,  take  wild  animals  or  birds  for  breed- 
ing stock,  but  not  for  kilhng.  Wild  birds  or  mam- 
mals may  be  brought  into  State  for  liberation,  and 
game  may  be  exported  for  educational,  scientific, 
or  propagating  purposes,  imder  permit  from  com- 
missioner. 

Maine:  Wild  birds  or  animals  may  not  be  im- 
ported, except  for  captivity  purposes,  except  tmder 
permit.  Commissioner  of  inland  fisheries  and 
game  may  issue  permit  (fee,  $5)  for  propagation  of 
game. 

Maryland:  Game  raised  in  captivity  under 
breeder's  license  (fee,  $5)  may  be  sold  and  trans- 
ported under  permit  and  tag  of  State  warden. 
Such  game  must  be  offered  to  State  warden  before 
being  offered  for  sale  elsewhere.  Chinese,  English, 
Mongolian,  or  ring-necked  pheasants  raised  in 
captivity  may  be  killed  by  shooting  or  otherwise 
during  closed  season,  on  premises  where  raised. 

Massachusetts:  Licensed  dealers  may  seD 
unplucked  bodies  of  pheasants,  Scotch  grouse, 
European  black  game,  European  or  gray  par- 
tridges, red-legged  partridges,  and  Egyptian  or  mi- 
gratory quail  imported  from  without  the  United 
States,  if  tagged,  and  deer,  moose,  caribou,  and  elk 
lawfully  killed  and  coming  from  without  State,  if 
tagged  by  warden  of  State  or  coimtry  where  pro- 
cured. Birds  and  mammals  held  in  possession 
imder  permit  may  be  sold  at  any  time  for  propaga- 
tion, and  tagged  carcasses  of  game  raised  under 
permit  may  be  sold  for  food.  Tag  fee,  5  cents. 
Hares  and  rabbits  may  be  sold  during  the  open 
season  if  secured  and  imported  from  a  country 
where  their  sale  is  not  prohibited.  Waterfowl  may 
be  reared  in  captivity  and  sold  under  Federal  regu- 
lations (No.  8) .67 

Michigan:  Game  animals  or  birds  raised  in  cap- 
tivity under  license  (fee  $5  to  $50)  may  be  sold 
and  transported  for  food,  breeding,  or  stocking  pur- 
poses. Carcasses  of  such  game  must  be  tagged 
(tags,  5  cents  each).  Director  of  conservation  may 
issue  permit  (fee  $5)  for  taking  waterfowl  or  their 
eggs  for  propagation.  Licensed  dealer,  club,  hotel, 
restaurant,  or  boarding  house  (fee,  $5)  may  sell  or 
serve  imported  game  or  game  raised  in  capitivity,  if 
tagged,  to  patron  or  customer  for  actual  consump- 
tion or  use 

Minnesota:  Game  (except  deer  and  Hungarian 
partridges)  raised  in  capitivity  imder  license  (fee, 
$3,  and  15  cents  additional  for  each  acre  over  10 
acres)  may  be  sold  alive  for  propagating  purposes 
and  may  be  killed,  sold,  and  transported  under 
regulations  of  commissioner.  Under  regulations  of 
the  commissioner,  wild  animals  and  birds  and  eggs 
of  birds  may  be  taken  for  propagation. 


Mississippi:  Licensed  owner  or  operator  of  game 
preserve  may  buy,  sell,  or  transport  within  or  out 
of  the  State  for  propagating  purposes  game  raised 
on  such  preserve,  but  no  game  may  be  shipped  out 
of  Stats  except  during  open  season  thereon. 

Missouri:  Deer,  elk,  and  other  protected  game 
raised  in  captivity  under  license  (fee,  $5)  may  be 
transported  and  sold  under  regulations  of  commis- 
sioner. Export  (except  of  quail)  for  propagating 
purposes  allowed  under  permit.  Commissioner 
may  issue  permit  (fee,  $5)  for  taking  game  for  prop- 
agation. 

Montana:  Game  raised  in  private  preserves 
under  license  (fee,  $5)  may  be  killed,  sold,  and  trans- 
ported. Commission  may  authorize  capture  under 
permit  of  wild  animals  and  birds  for  propagation. 

Nebrasb:a:  Game  animals  and  birds  may  be 
raised  in  captivity  for  profit  under  license  (fee,  $5), 
may  be  sold  for  propagation,  and  killed  and  sold  for 
food  purposes  if  tagged.  Game  raised  under  permit 
for  sale  must  be  offered  first  to  the  State,  and  ii  not 
taken  by  State  it  may  then  be  exported,  or  may  be 
slaughtered  and  sold,  if  tagged.  Game  legally 
possessed  in  another  State  may  be  imported  under 
permit.  Keeper  of  hotel,  boarding  house,  restau- 
rant, club,  or  retail  dealer  in  meats  under  license 
(fee,  $5)  may  sell  tagged  game  to  patron  or  customer 
for  actual  consumption,  but  tags  must  remain  on 
carcasses  until  consum.ed. 

Nevada:  Game  raised  under  license  (fee,  $25) 
may  be  sold  or  shipped  under  invoice.  Fish  and 
game  commissioners  may  issue  permit  to  take  game 
for  propagation. 

New  Hampshire:  Game  raised  in  captivity 
under  license  (fee,  $2)  may  be  sold  and  transported, 
if  tagged,  under  regulations  of  commissioner. 
Game  (except  ruffed  grouse)  imported  from  without 
the  United  States  or  raised  in  private  preserves,  if 
tagged  and  marked  to  show  kind  and  number,  name 
and  address  of  consignor  and  consignee,  initial  point 
of  billing,  and  destination,  may  be  exported  unac- 
conipanied.by  owner. 

New  Jersey:  Mallard,  wood,  and  black  ducks, 
Canada  geese,^?  English  and  Mongolian  pheasants, 
quail,  ruffed  grouse,  deer,  rabbits,  raccoons,  and 
squirrels  raised  in  inclosed  preserves  under  license 
(fee,  ^5)  may  be  possessed  and  sold  for  propaga- 
tion, and  may  be  sold  for  food  or  exported  for  sale 
if  tagged  (tag  fee,  5  cents).  Unplucked  carcasses 
of  Scotch  grouse,  European  black  grouse,  European 
black  plover,  red-legged  partridges,  and  Egyptian 
quail  coming  from  a  foreign  country,  if  tagged  by 
State  authorities,  may  be  sold  for  food  purposes. 
Licensee  before  shipping  live  propagated  game  from 
State  must  tender  same  to  commission.  Additional 
$5  fee  required  for  shipping  live  deer  from  State. 

New  Mexico:  Game  may  be  raised  in  licensed 
preserve.  State  warden  may  issue  permit  (fee, 
$1.25)  to  retain  in  captivity  not  more  than  4  aban- 
doned young  of  big  game  that  applicant  has  rescued. 
Holder  of  a  hunting  license,  under  permit  from 
State  warden,  may  capture  and  export  game  or 
birds  for  propagating  purposes.  Game  (except 
migratory  birds  other  than  waterfowl  raised  in 
captivity  in  conformity  with  Federal  regulations  ^O 
coming  from  without  State  may  be  possessed  and 
sold  by  a  hotel,  restaurant,  caf6,  boarding  house, 
or  dealer  under  a  permit  good  for  not  more  than 
30  days.  Permit  required  for  importation  of  live 
animals  and  birds  except  domesticated  animals 
and  fowls. 

New  Yorli:  Conservation  department  may  issue 
license  (fee,  $1,  bond,  $200)  permitting  the  taking  of 
birds  and  animals  for  propagation,  and  may  also 
issue  license  (fee,  $1)  for  possession,  sale,  and  trans- 
portation of  birds  and  animals  for  propagation. 

Elk,  mule  deer,  white-tailed  deer,  European  red 
deer,  fallow  deer,  Japanese  deer,  roebuck,  pheasants, 
bobwhite,  quail,  Hungarian  or  gray-legged  par- 
tridges, Canada  and  Hutchins's  geese,  and  mallard 
and  black  ducks  raised  in  captivity  under  license 
(fee,  $5)  may  be  sold  for  breeding  purposes;  car- 
casses of  quail  or  Hungarian  or  gray-legged  partridges 
raised  in  State,  may  not  be  sold  for  food  nor  may 
those  killed  by  shooting  be  bought,  sold,  or  trafficked 
in,  but  all  other  species  mentioned  may  be  killed, 

67  See  Federal  regulation  8  for  full  details  and 
requirements  (footnote  1,  p.  8). 
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Alberta:  Minister  of  agriculture  m/y  authorize 
persons  to  possess,  buy,  sell,  and  export  big  game 
and  game  birds  raised  in  captivity,  and  to  cap- 
ture big  game  and  game  birds  for  propagation. 
Permit  fees  fixi  d  by  lieutenant  governor  in  council. 

British  Columbia:  Game  commissioner  may 
authorize  persons  to  possess,  buy,  sell,  and  export 
game  animals  and  game  birds  raised  in  captivity, 
and  to  capture  game  animals  and  birds  and  col- 
lect eggs  of  birds  for  propagation.  Permit  re- 
quired to  import  live  animals  or  birds  into  the 
Province;  permit  fees  fixed  by  lieutenant  governor 
in  council. 

New  Brunswick:  Minister  of  lands  and  mines 
may  authorize  persons  to  possess,  buy,  sell,  and 
export  game  :-aised  in  captivity,  and  to  capture 
game  for  propagation.  Permit  fees  fixed  by  minis- 
ter. 

Northwest  Territories:  Minister  of  the  interior 
may  authorize  persons  to  possess,  buy,  sell,  and 
export  wild  mammals  and  birds  raised  in  cap- 
tivity, and  to  capture  wild  mammals  and  birds 
and  collect  eggs  of  birds  for  propagation. 

Nora  Seotia:  Minister  may  authorize  persons  to 
possess,  buy,  sell,  and  export  wild  mammals  and 
birds  raised  in  captivity,  and  to  capture  wild 
mammals  and  birds  for  propagation. 

Ontario:  Minister  of  game  and  fisheries  may 
authorize  persons  to  possess,  buy,  sell,  and  export 
game  animals  and  birds  raised  in  captivity,  and 
to  capture  game  animals  and  birds  for  propaga- 


tion during  close  season.  Imported  game  may 
be  sold  or  exported  under  license. 

Prince  Edward  Island:  Domesticated  wild  geese 
and  brant  in  captivity  are  deemed  personal  prop- 
erty of  owner,  and  may  be  possessed,  disposed 
of,  and  transported  without  reference  to  the  pro- 
visions of  tlie  provincial  game  act.  Waterfowl 
and  other  migratory  birds,  however,  are  subject 
to  the  provisions  of  the  migratory  birds  conven- 
tion act  and  regulations.^" 

Quebec:  Minister  may  authorize  game  animals 
and  birds  lawfully  taken  dinging  the  open  season 
to  be  retained  in  captivity. 

Saskatchewan :  Minister  or  railways,  labor,  and 
industries  may  issue  permit  (fee,  $5)  for  propagation 
of  game  for  commercial  purposes,  and  to  capture  big 
game  and  game  birds  for  jiropagation.  All  ship- 
ments must  be  tagged,  permit  and  tag  fee.s  fixed 
by  minister. 

Yukon:  Gold  commissioner  may  authorize  per- 
sons to  possess,  buy,  sell,  and  export  game  animals 
(except  buffalo  or  bison)  and  birds  raised  in  cap- 
tivity, and  to  captiu*e  such  animals  and  birds  for 
propagation. 

Newfoundland:  Game  and  inland  fisheries 
board  may  authorize  persons  to  capture,  possess, 
buy,  sell,  and  export  caribou  for  propagation.  Eggs 
of  wild  geese  may  be  taken  until  May  15  for  propa- 
gation only. 

'"'  See  Canadian  regulation  13  (footnote  1,  p.  8). 
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of  Biological  Survey,  United  States  Department  of  Agriculture,  "Washington,  D.  C] 
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Harry  Barmeier 4947  SchoUmeyer  Avenue,  St.  Louis,  Mo. 

William  L.  Birsch P.  O.  Box  177,  New  Bern,  N.  O. 

Louis  A.  Branchaud Biological  Survey,  Washington,  D,  O. 

B.  R.  Britton Box  185,  Socorro,  N.  Mex. 

M.  A.  Charlton 2106  Summit  Street,  Columbus,  Ohio. 

Frank  Clarkson Box  1168,  Houston,  Tex. 

Stephen  Creech Box  306,  Peoria,  Ul. 

P.  S.  Farnham Owego,  N"  Y. 

Box  1022,  Mobile,  Ala. 

John  Q.  Holmes 1514  Howard  Street,  Omaha,  Nebr. 

Floyd  A.  Johnson 1301  General  Taylor  Street,  New  Orleans,  La. 

Jay  V.  Kelscy P.  O.  Box  1825,  Daytona  Beach,  Fla. 

Chester  A.  Leichhardt .516  Post  Office  Building,  Portland,  Oreg. 

S.  W.  Linebaugh Russellville,  Ky. 

Lawrence  J.  Merovka _ 318  Federal  Building,  Memphis,  Tenn. 

John  E.  Perry . Sherman  Hotel,  Kansas  City,  Mo. 

W.  H.  Ransom Box  94,  Spokane,  Wash. 

George  M.  Riddick Box  815,  Little  Rock,  Ark. 

Kenneth  F.  Roahen Box  438,  Billings,  Mont. 

B.  J.  Shaver General  Delivery,  St.  Paul,  Minn. 

Bertrand  E.  Smith 21  Rosemont  Avenue,  Portland,  Me. 

Albert  Stadlmoir 45  Loraine  Avenue,  Pleasantville,  N.  J. 

Orin  D.  Steele 125  Willis  Street,  Cambridge,  Md, 

George  Tonkin Box  399,  Berkeley,  Calif. 

E.  B.  Whitehead .532  East  Fiftieth  Street,  Savannah,  Ga. 

SUFEMNTEXDENTS  OF  FEDERAL  WILD-LIFE  REFUGES 

Ray  C.  Steele Upper  Mississippi  River  Wild  Life  and  Fish  Refuge,  Winona,  Minn. 

George  E.  Mushbach Bear  River  Migratory- Bird  Refuge,  Bigelow  Hotel,  Ogden,  Utah. 

UNITED  STATES  RESERVATION  PBOTECTORS 

George  M.  Benson Lake  Malheur  Bird  Reservation,  Voltage,  Oreg, 

Steven  B.  Crossley Big  Lake  Bird  Reservation,  Manila,  Ark. 

Geno  A.  Amundson Niobrara  Reservation,  Valentine,  Nebr. 

H.  Harrison  Hoyt Wind  Cave  Game  Preserve,  Hot  Springs,  S.  Dak. 

Aimer  P.  Nelson Elk  Refuge,  Jackson,  Wyo. 

V/esley  D.  Parker SuUys  Hill  Game  Preserve,  Fort  Totten,  N,  Dak. 

Robert  S.  Norton Natiooal  Bison  Range,  Moiese,  Mont. 
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T^HE  PURPOSE  of  this  publication,  the  seventeenth  annual  summary  of  the  fur  laws  by  the  Depart- 
-*•  ment  of  Agriculture,  is  to  acquaint  trappers,  fur  dealers,  administrative  officials,  and  others  with 
the  provisions  of  Federal  and  State  laws  relating  to  fur  animals,  and  to  stimulate  action  on  the  part 
of  all  concerned  in  maintaining  adequate  breeding  stocks  of  the  fur  bearers.  While  it  is  primarily 
tlie  province  of  the  individual  States  to  enact  and  enforce  laws  for  the  protection  of  fur  animals, 
the  Department  of  Agriculture,  under  the  provisions  of  the  act  of  May  25,  1900,  known  as  the 
Lacey  Act,  has  jurisdiction  over  the  interstate  shipment  of  the  dead  bodies  or  parts  thereof  of  wild 
animals  that  have  been  killed  or  shipped  in  violation  of  State  law.  In  administering  this  act  it  is 
the  policy  of  the  department  to  cooperate  to  the  fullest  extent  with  State  game  officials,  organiza- 
tions, and  individuals  with  a  view  to  advancing  the  common  interests  of  the  public  and  aiding  in 
the  conservation  of  the  species. 

The  illustration  on  the  title  page  is  of  mink  (Mustela  vison)  from  a  drawing  by  L.  L.  Pray. 
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OFFICIALS  FROM  WHOM  COPIES  OF  FUR  LAWS  MAY 
BE  OBTAINED  AND  TO  WHOM  VIOLATIONS  MAY  BE 
REPORTED 


Federal  laws:  Secretary  of  Agriculture,  Washing- 
ton, D.  C. 

Alabama:  Department  of  Game  and  Fisheries, 
Montgomery. 

Alaska:  Executive  Officer,  Alaska  Game  Commis- 
sion, Juneau;  or  Secretary  of  Agriculture,  Wash- 
ington, D.  C. 

Arizona:  State  Game  Warden,  Phoenix. 

Arkansas:  Secretary,  Game  and  Fish  Commission, 
Little  Rock. 

California:  Executive  Officer,  Fish  and  Game 
Commission,  Russ  Building,  San  Francisco. 

Colorado:  State  Game  and  Fish  Commissioner, 
Denver. 

Connecticut:  Superintendent  of  Fisheries  and 
Game,  Hartford. 

Delaware:  Chief  Game  and  Fish  Warden,  Dover. 

District  of  Columbia:  Superintendent,  Metropol- 
itan Police,  Washington. 

Florida:  State  Game  Commissioner,  Tallahassee. 

Georgia:  Game  and  Fish  Commissioner,  Atlanta. 

Hawaii:  Fish  and  Game  Division,  Board  of  Agri- 
culture and  Forestry,  Honolulu. 

Idaho:  Fish  and  Game  Warden,  Boise. 

Illinois:  Director,  Department  of  Conservation, 
Springfield. 

Indiana:  Superintendent  of  Fisheries  and  Game, 
State  House,  Indianapolis. 

Iowa:  State  Fish  and  Game  Warden,  Des  Moines. 

Kansas:  State  Fish  and  Game  Warden,  Pratt. 

Kentucky:  Executive  Agent,  Game  and  Fish  Com- 
mission, Frankfort. 

Louisiana:  Commissioner  of  Conservation,  Court 
Building,  New  Orleans. 

Maine:  Commissioner  of  Inland  Fisheries  and 
Game,  State  House,  Augusta. 

Maryland:  State  Game  Warden,  512  Munsey 
Building,  Baltimore. 

Massachusetts:  Director,  Division  of  Fisheries 
and  Game,  20  Somerset  Street,  Boston. 

Michigan:  Director,  Department  of  Conservation, 
Lansing. 

Minnesota:  Game  and  Fish  Commissioner,  De- 
partment of  Conservation,  St.  Paul. 

Mississippi:  Secretary  of  State,  Jackson,  or  Sheriff 
or  County  Clerk. 

Missouri:  Game  and  Fish  Commissioner,  Jefferson 
City. 

Montana:  State  Fish  and  Game  Warden,  Helena. 

Nebraska:  State  Game  Warden,  Lincoln. 

Nevada:  Secretary,  State  Fish  and  Game  Com- 
mission, Reno. 

New  Hampshire:  Fish  and  Game  Commissioner, 
Concord. 

New  Jersey:  Secretary,  Board  of  Fish  and  Game 
Commissioners,  Trenton. 

New  Mexico:  State  Game  Warden,  Santa  Fe. 

New  York:  Chief,  Division  of  Fish  and  Game, 
Department  of  Conservation,  State  Office  Build- 
ing, Albany. 


North  Carolina:  State  Game  Warden,  Department 
of  Conservation  and  Development,  Raleigh. 

North  Dakota:  Game  and  Fish  Commissioner, 
Bismarck. 

Ohio:  Conservation  Commissioner,  Columbus. 

Oklahoma:  State  Fish  and  Game  Warden,  Okla- 
homa City. 

Oregon:  State  Game  Commission,  616  Oregon 
Building,  Portland. 

Pennsylvania:  Executive  Secretary,  Board  of 
Game  Commissioners,  Harrisburg. 

Rhode  Island:  Chairman,  Commissioners  of  Birds, 
Providence. 

South  Carolina:  Chief  Game  Warden,  Columbia. 

South  Dakota:  Director,  Game  and  Fish  Com- 
mission, Pierre. 

Tennessee:  State  Game  and  Fish  Warden,  De- 
partment of  Agriculture,  Nashville. 

Texas:  Game,  Fish,  and  Oyster  Commission, 
Austin. 

Utah:  Fish  and  Game  Commissioner,  Salt  Lake 
City. 

Vermont:  Fish  and  Game  Commissioner,  Mont- 
pelier. 

Virginia:  Executive  Secretary,  Department  of 
Game  and  Inland  Fisheries,  Richmond. 

Washington:  Supervisor  of  Game  and  Game  Fish, 
404  Bell  Street  Terminal  (P.  O.  Box  384),  Seattle. 

West  Virginia:  Game,  Fish,  and  Forestry  Com- 
mission, Charleston. 

Wisconsin:  Conservation  Director,  Madison. 

Wyoming:  State  Game  and  Fish  Commission, 
Cheyenne. 

Alberta:  Game  Commissioner,  Edmonton. 

British  Columbia:  Game  Commissioner,  411  Duns- 
muir  Street,  Vancouver. 

Manitoba:  Durector  of  Game  and  Fisheries,  Win- 
nipeg. 

New  Brunswick:  Chief  Game  Warden,  Frederic- 
ton. 

Northwest  Territories:  Director,  Northwest  Ter- 
ritories and  Yukon  Branch,  Department  of  In- 
terior, Ottawa,  Ontario. 

Nova  Scotia:  Minister  of  Lands  and  Forests, 
Halifax. 

Ontario:  Department  of  Game  and  Fisheries, 
Toronto. 

Prince  Edward  Island:  Game  Inspector,  Provincial 
Treasury  Department,  Charlottetown. 

Quebec:  General  Superintendent  of  Fisheries  and 
Game,  Quebec. 

Saskatchewan:  Game  Commissioner,  Regina. 

Yukon:  Territorial  Secretary,  Dawson. 

Newfoundland:  Secretary,     Game     and     Inland 

Fisheries  Board,  St.  Johns. 
Mexico:  Secretaria   de   Agricultura   y   Fomento, 

San  Jacinto,  D,  P, 
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STEADILY  DECLINING  FUR  CATCH  ^ 

THE  PRICES  PAID  for  raw  furs  are  largely  influenced  by  finan- 
cial conditions  in  other  industries,  and  in  times  of  depression  this 
commodity  is  one  of  the  first  to  register  a  decline  and  generally  one 
of  the  last  to  recuperate.  There  is,  however,  no  overproduction  of 
raw  furs  and  no  large  supply  in  storage.  During  the  winter  season  of 
1930-31  fewer  peltries  were  taken  in  the  United  States  than  in  the 
pre^nous  year.  In  fact,  for  the  last  five  years  there  has  been  a  steady 
decline  not  only  in  the  catch  but  also  in  the  number  of  skins  reaching 
raw-fur  receiving  houses.  This  year,  as  never  before,  all  concerned  in 
the  various  phases  of  the  fur  industry  have  realized  tjiat  the  number 
I  r  skins  taken  annually  is  steadily  on  the  decline. 

Of  all  the  causes  of  smaller  ofTeiings  of  peltries  on  the  fur  market, 
the  chief,  of  course,  is  overtrapping  over  many  years  in  the  face  of 
reduced  breeding  areas.  Other  conditions  detrimental  to  the  fur 
bearers  and  to  the  trapping  industry  have  naturally  played  their  part, 
some  with  almost  equally  disastrous  results.  The  floods  of  1927  de- 
stroyed numbers  of  fur  animals  in  the  Mississippi  Basin  and  the  New 
England  States.  The  extensive  and  severe  drought  of  1930  had  a 
detrimental  effect  on  all  fur  animals,  but  especially  on  those  living  in 
or  about  the  water.  Because  of  lower  prices  quoted  for  raw  skins 
during  the  seasons  1929-30  and  1930-31,  many  trappers  discontinued 
operations. 

In  the  case  of  martens  and  fishers  still  another  condition  is  responsi- 
ble for  rapid  depletion.  Investigations  conducted  by  the  Bureau  of 
Biological  Survey  have  demonstrated  that  martens  normally  breed 
in  July  and  August  and  that  the  young  are  not  bom  until  eight  and 
one-half  to  nine  and  one-half  months  later;  and  the  indications  are 
that  the  gestation  period  in  fishers  is  even  longer  than  in  martens. 
These  findings  reveal  the  fact  that  the  laws  permit  the  trapping  of 
both  martens  and  fishers  over  many  parts  of  their  ranges  when  the 
females  are  carrj-ing  j'^oung,  a  concfition  along  with  others  that 
threatens  at  least  local  extinction  to  these  valuable  species. 

« Introductory  section  contributed  by  Frank  Q.  Ashbrook,  principal  biologist,  in  charge  division  of  fur 
resources. 
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Federal  and  State  conservation  officials,  fur  tradesmen,  and  fur 
farmers  generally  recognize  the  fact  that  the  wild-life  resources  are 
to  be  protected  for  the  use  of  the  people  of  the  States,  as  well  as  for 
purely  conservational  ends.  All  should  work  out  their  problems 
together  and  present  a  united  front  in  urging  legislation  for  the 
conservation  of  fur  animals.  Cooperation  in  such  conservation  will 
become  general  only  when  all  concerned  with  the  utilization  of  the  fur 
resources  realize  the  importance  of  research  preliminary  to  legislation 
on  subjects  vital  to  the  fur  industry. 

It  must  continually  be  emphasized  that  conditions  detrimental  to 
the  fur  supply  are  made  even  more  unfavorable  when  trappers  ply 
their  trade  out  of  season,  thereby  not  only  lessening  the  annual  catch 
but  reducing  some  species  below  the  point  where  commercial  trapping 
is  possible  and  profitable. 

REVIEW  OF  LEGISLATION  OF  1931 
FEDERAL  REGULATIONS  FOR  ALASKA 

By  amendment  to  regulations  under  the  Alaska  game  law,  the  num- 
ber of  fur  districts  for  the  Territory  is  increased  from  three  to  eight. 
The  boundaries  are  described  in  detail  in  the  footnote  under  Alaska 
on  page  6.  Other  changes  effected  by  the  amendment  are  a  reduction 
from  $250  to  $100  in  the  fee  charged  nonresident  fur  dealers,  fur 
corporations  or  copartnersliips  not  organized  under  the  laws  of  the 
Territor}^,  and  agents  of  nonresident  buyers.  The  new  regulations 
provide  a  sealing  system  for  the  skins  of  beavers  and  martens,  whereby 
such  skins  must  be  presented  to  the  Alaska  Game  Commission  or  an 
authorized  agent  for  sealing  within  90  days  after  the  close  of  the  season 
where  taken,  except  in  fur  district  1,  w^here  they  must  be  presented 
within  30  days.  In  all  cases  affidavits  showing  lawful  taking  must  be 
presented  in  prescribed  form.  The  possession  and  sale  of  unsealed 
beaver  and  marten  skins  is  made  unlawful  after  the  allotted  period. 

Beaver. — The  season  on  beaver  was  opened  in  parts  of  districts  1,  2, 
and  7,  and  throughout  districts  4,  5,  and  6.  The  season  remains  closed 
in  districts  3  and  8;  on  Chichagof  and  Baranof  Islands,  in  district  1; 
on  the  Kenai  Peninsula  south  of  Portage  Creek  eastward  to  the  head 
of  Portage  Canal,  in  district  2;  and  in  the  drainage  to  Chandalar 
River,  in  district  7.  A  bag  limit  of  10  a  season  was  prescribed  in 
districts  1  and  7,  and  15  a  season  in  districts  2,  4,  5,  and  6. 

Marten. — Open  seasons  from  December  16  to  January  15  and  from 
November  6  to  February  20,  respectively,  were  prescribed  on  marten 
in  districts  1  and  7,  the  season  remaining  closed  elsewhere  in  the 
Territory.  A  bag  limit  of  10  a  season  was  provided  for  the  open 
districts. 

Other  land  fur  animals. — Varying  seasons  were  prescribed  through- 
out the  Territory  on  muskrat;  mink;  land  otter;  weasel  (ermine); 
red,  cross,  silver,  white,  and  blue  foxes;  and  lynx.  The  details  are 
set  forth  in  Circular  No.  8  of  the  Alaska  Game  Qommission. 

STATE  LAWS 

Regular  sessions  of  the  legislatures  have  been  held  in  44  of  the  States 
since  last  years  farmers'  bulletin  on  the  fur  laws  (No.  1648)  was 
published.     In  many  of  these  States  changes  in  the  trapping  laws 
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A(^ro  made  by  lo«;islativo  onaotmont,  ami  in  others  by  comniiHsion 
older  or  rej^ulatioii.  Tho  ^onoral  trend  of  lo«;islation  or  commission 
action  was  toward  a  lihoralization  of  tho  trapping  hiws  and  ro|^nhi- 
tions,  and,  in  some  States  there  was  a  noticeable  i^eduction  in  the 
fees  cliargod  for  licenses. 

SEASONS 

Bear. — Protection  was  afforded  bears  in  Arizona  south  v. Gila 

River,  and  in  Georpa  the  season  was  sliort-cned,  closing  February  1 
instead  of  February  28.  Arkansas  pro\'ided  a  split  season  of  Novem- 
ber 9  to  14  and  December  20  to  January  1. 

/V  ;/. — In  Georji^ia   the  season  on  raccoon  was  shortened,   to 

)ruarv  1  instead  of  February'  28.  In  parts  of  the  Lower 
reniiisula  of  ^Iichi«ran  the  season  was  extended  15  davs,  opening 
November  1  instead  of  November  16.  Minnesota  changed  the 
season  from  the  period  October  20  to  November  20  to  tho  period 
November  1  to  December  1.  In  North  Dakota  the  season  was 
shortened  09  days,  opening  November  15  instead  of  November  1  and 
closing  February  15  instead  of  March  31.  The  general  season  was 
shortened  14  davs  in  Pennsylvania,  opening  October  15  instead  of 
November  1  and  closing  December  15  instead  of  January  15,  while 
in  18  counties  a  C2-day  season,  from  November  1  to  January  1  was 
prescribed.  In  South  Dakota,  where  raccoons  were  previously  un- 
protected, an  open  .season  of  three  months,  from  November  1  to 
January  31  was  provided,  thus  affording  them  protection  throughout 
nine  months  of  the  year. 

Marten  and  fisher. — Michigan  continued  indefinitely  the  closed 
rseason  on  marten  and  fi.sher,  and  the  season  was  closed  this  year  on 
these  species  in  Washington. 

MiJik. — Georgia  shortened  the  season  on  mink,  clo.sing  February  1 
instead  of  February  28.  In  North  Dakota  the  season  was  shortened 
69  days,  from  the  period  November  1  to  March  31  to  the  period 
November  15  to  February  15.  The  season  was  opened  in  Oklahoma 
December  1  to  January  31. 

Otter. — Kansas  and  Michigan  retained  the  closed  season  on  otters, 
while  protection  was  removed  from  them  in  North  Dakota  and  in  40 
counties  in  Texas.  Washington  closed  the  season  entirely,  and  pro- 
tection was  removed  in  one  county  in  Wisconsin. 

Skunk. — North  Carolina  removed  protection  from  skunks,  and 
North  Dakota  and  Rhode  Island  shortened  the  season  one  month, 
opening  November  1  instead  of  October  1  in  the  former  and  closing 
March  15  instead  of  April  15  in  the  latter.  In  South  Dakota  the 
season  was  shortened  76  days,  and  Wisconsin  removed  protection  in 
one  county. 

Fox. — Kansas  prescribed  a  season  from  November  16  to  January 
31  on  foxes.  North  Carolina  closed  the  season  except  in  five  counties, 
where  it  remains  open  throughout  the  year.  North  Dakota  shortened 
the  season  69  days  as  in  the  case  of  mink  and  raccoon,  fn  Oklahoma 
foxes  were  declared  game  animals,  and  it  was  made  unlawful  wantonly 
to  kill  them.  The  pelts  of  foxes  legally  killed,  or  accidentally  killed 
while  being  chased  for  si>ort,  must  be  delivered  to  the  clerk  of  the 
school  district  in  which  killed,  and  proceeds  from  sale  of  such  pelt 
applied  to  the  general  fund  of  the  district.  Tennessee  removed  pro- 
tection from  foxes  in  2  counties,  and  Vermont  in  1  county,  while  the 
season  was  closed  in  43  counties  in  Texas. 
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Beaver. — Seasons  were  opened  on  beaver  in  five  States,  Arkansas 
providing  a  split  season  of  November  9  to  14  and  December  20  to 
January  1.  Kansas  prescribed  a  season  from  November  16  to 
January  31,  while  in  Michigan  a  16-day  season  from  December  5  to 
20  was  provided  in  19  counties;  previously  the  season  was  closed 
throughout  the  State.  In  Oregon  protection  was  removed  in  four 
\5ounties  and  part  of  another.  Texas  opened  the  season  for  one 
month  west  of  the  Pecos  River  and  removed  protection  entirely  m 
40  counties  east  of  the  Pecos.  In  Georgia  the  season  was  shortened 
one  month,  closing  February  1  instead  of  February  28. 

Muskrat. — In  Maine  the  season  on  muskrat  was  shortened  46  days 
in  the  8  southern  counties,  and  16  days  in  the  remainder  of  the  State. 
The  season  in  Nevada  was  extended  63  days  to  the  period  November 
15  to  March  15,  conforming  to  the  season  on  other  fur  animals. 
South  Dakota  shortened  the  season  17  days,  opening  Januar}^  15 
instead  of  December  15  and  closing  March  15  instead  of  March  1. 
In  Texas  the  season  was  extended  17  days  in  1  county,  while  in 
Wisconsin  the  season  was  opened  October  25  to  April  1  in  2  additional 
coimties,  thus  making  that  season  apply  in  7  counties. 

Other  fur  animals. — In  Kansas  an  open  season  of  November  16  to 
January  31  was  prescribed  for  civet  and  badger,  while  separate  seasons 
were  prescribed  for  badgers  in  Michigan  north  and  south  of  town- 
ship 16.  The  season  on  badgers  was  shortened  31  dajs  and  on 
weasel  69  days  in  North  Dakota.  Ring-tailed  cats  in  Oregon  were 
grouped  in  the  season  with  other  fur  animals. 

Miscellaneous. — Tennessee  repealed  a  number  of  local  laws  relative 
to  trapping,  enacted  local  laws  in  5  counties,  and  closed  2  counties 
to  all  trapping.  In  Texas  one  additional  county  was  closed  to  all 
trapping. 

LICENSES  AND  FEES 

Residents. — Arizona  abolished  the  fee  charged  residents  for  trapping 
licenses,  but  required  that  they  procure  the  license.  In  Arkansas 
a  resident  using  more  than  12  traps  must  procure  a  $20  license;  a 
resident  over  18  years  of  age  may  use  12  or  less  traps  under  a  resident 
hunting  license,  the  fee  for  which  is  $1.10,  while  a  resident  under  18 
years  of  age  may  use  12  or  less  traps  without  a  license.  Michigan 
increased  the  trapping  license  fee  from  $1.25  to  $1.75,  and  the  special 
muskrat  trapping  license  from  $1  to  $2.  In  New  York  the  license 
fee  was  increased  from  $1.25  to  $2.25;  Oregon  increased  the  fee  from 
$2  to  $3,  and  South  Dakota  reduced  the  fee  from  $5  to  $2.  Tennessee 
prescribed  that  a  resident  hunting  license  must  be  procured  to  trap 
fur  animals  except  in  one  county.  West  Virginia  adopted  a  $3 
state- wide  trapping  license,  and  a  $1  license  for  county  of  residence 
and  adjoining  counties. 

Nonresidents. — In  Arkansas  a  nonresident  trapping  license,  costing 
$50,  was  adopted,  in  lieu  of  the  former  $20  hunting  license. 

Fur  buyers. — Resident:  Illinois  and  Indiana  prescribed  a  $10 
license  fee  for  resident  fur  buyers.  In  Iowa  the  fur-buyer  or  fur- 
dealer  license  was  reduced  from  $25  to  $10,  and  the  bond  required  of 
the  licensee  was  reduced  from  $2,000  to  $500.  Oregon  prescribed  a 
$10  Ucense  fee  for  fur  dealers,  with  a  $3  license  for  dealer's  agent. 
Tennessee,  Vermont,  and  Washington  adopted  licenses  of  $20,  $2, 
and  $10  respectively.     Nonresident:  In  Illinois,  Indiana,  New  Jersey, 
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and  Vermont  nor  s  are  aasosscKi  $50.     Nortli  Dakota 

roducod  tlio  foo  ti' 

Fur  farmers  or  brefders. —  idnho  ad()pt<»d  ft  fur-farm  permit  or  license, 
prescribing  fixed  fees  for  each  species  to  be  raised.  Applicant  is 
t  quired  to  deposit  $100  to  cover  expenses  incident  to  inspection  and 
examination  of  premises,  any  bahmce  remaining  being  returned  to 
liim.  Upon  issuance  of  i)ermit.  tlie  permittee  becomes  the  owner  oi 
anv  fur  animals  then  on  the  p  . 

In  Maine  the  fee  for  fur  hi  permit  was  reduced  from  $20  to 

$10.  New  York  reduced  from  $10  to  $1  the  cost  of  license  to  breed 
and  possess  ferrets.  ()rejj:on  ado|^)t<>d  a  provision  rcfpiiring  tlie  tag- 
ging of  the  skins  of  all  animals  raised  in  capti\nt 

BAG  LIMITS 

Arizona  prescribed  a  seasonal  limit  of  1  bear  and  2  beavers;  New 
Hampshire  a  seasonal  limit  of  20  raccoons;  and  Pennsylvania  fixed 
I  he  Umit  on  raccoon  at  3  a  day,  10  a  season. 

BOUNTIES 

Kansas  rescinded  the  bounty  on  wolves,  increased  it  on  coy 
from  $1  to  $2,  and  authorized  county  commissioners  to  pay  10  « < 
each  on  jack  rabbits.  In  Maine  the  bounty  on  bobcats  and  Canada 
lynxes  was  increased  from  $10  to  $20.  Wisconsin  increased  from  $1 
to  $10  the  bounty  on  wolf  cubs  taken  between  March  1  and  November 
1.  Maryland  discontinued  the  bounty  on  hawks,  and  Missouri  placed 
a  bounty  of  50  cents  on  eagles. 

SUMMARY  OF  LAWS 

In  statmg  the  open  seasons  in  the  follomng  summary,  the  plan  is 
followed,  as  in  the  bulletin  on  the  game  laws,^  of  including  the  first  and 
last  days  thereof.  Statements  regarding  trapping  on  lands  of  another 
do  not  take  into  consideration  the  general  trespass  laws.  The  state- 
ments relative  to  bounty  laws  include,  for  convenience,  hH  inMininnls 
and  birds  on  which  bounties  are  paid. 

FEDERAL  LAWS 

Two  Federal  laws  have  a  bearing  on  the  fur  industry  of  the  United 
States — the  Lacey  Act,  governing  interstate  commorro  m  \Wld  animals, 
and  the  tariff  act  of  June  17,  1930. 

The  Lacey  Act  (U.  S.  Code,  title  18,  sec.  392)  provides  that  it  shall 
1)0  unlawful  to  deliver  to  a  common  carrier  for  transportation,  or  for 
any  common  carrier  to  transport,  from  any  State,  Territory,  or  Dis- 
trict of  the  United  States,  to  any  other  State,  Territory,  or  District 
thereof,  the  bodies  or  parts  thereof  of  any  wild  animals  killed  or 
shipped  in  violation  of  the  law  of  the  State,  Territory,  or  District  in 
which  killed  or  from  which  shipped. 

The  tariff  act  of  June  17,  1930,  places  a  duty  of  15  per  cent  ad  valo- 
:  om  on  all  hve  wild  animals  shipped  into  the  United  States,  including 
silver  and  black  foxes  and  rabbits.  (Par.  715.)  The  skins  of  foxes, 
dressed  or  undressed,  and  manufactures  thereof,  are  dutiable  at  50 

»  Laws  relating  to  game  animals  and  birds  may  be  found  in  Farmers'  Bulletin  No.  1684,  Game  Laws 
for  the  Season  1931-32. 
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per  cent  ad  valorem.  Other  raw  furs  and  skins  are  admitted  free  of 
duty.  Furs  dressed  on  the  skin  (except  silver  and  black  foxes)  and 
not  further  advanced  than  dyeing  are  dutiable  at  25  per  cent  ad  valo- 
rem. Manufactures  of  fur  (except  silver  or  black  fox)  further  ad- 
vanced than  dressing,  prepared  for  use  as  material,  if  not  dyed,  are 
dutiable  at  35  per  cent  ad  valorem,  and  if  dyed,  at  40  per  cent  ad 
valorem.  (Par.  1519.)  All  animals  imported  for  breeding  purposes, 
other  than  silver  and  black  foxes,  are  admitted  free  of  duty  when  of 
pure  breeds  and  registered  in  a  book  of  record  recognized  by  the  Sec- 
retary of  Agriculture.  Since  such  recognition  has  not  been  given 
foxes,  rabbits,  and  other  fur  bearers,  importers  of  these  animals  do 
not  benefit  by  the  duty-free  provisions  of  the  tariff  act.     (Par.  1606.) 

LAWS  OF  STATES 


Dates  indmive 


Dates  inclusive 


ALABAMA 

Ol>en  seasons: ' 

Beaver,  otter,  bear,  raccoon, 
fox,  opossum,  mink,  muskrat 
(trapping) Nov.     1-Feb.  29 

Prohibited  methods:  Unlawful  to  set  traps  in  a 
manner  dangerous  to  domestic  stock.  Use  of  steel 
traps  prohibited  in  Choctaw,  Coffee,  Crenshaw, 
Dallas,  and  Perry  Counties. 

Licenses:  Fee,  $15  for  first  trap  and  $2.50  for  each 
additional  trap;  issued  by  probate  judges.  Land- 
owners or  landlords,  and  members  of  families  may 
trap  on  own  land  during  open  season  without 
license.  Written  permission  required  to  trap  on 
land  of  another. 

Possession  and  sale:  Possession  of  young  of  pro- 
tected fur  animals  prohibited  during  close  season. 
No  restrictions  on  skins  legally  taken. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  Under  special  permit  from  commis- 
sioner of  game  and  fisheries,  fur  animals  may  be  cap- 
tured or  possessed  for  propagation. 

Bounties:  None  paid. 

ALASKA  < 

Open  seasons:^ 
Beaver: 
In  fur  district  1  (see  excep- 
tion)  Dec.  16-Jan.  15. 

Exception:  OnChichagof 
and  Baranof  Islands No  open  season. 

^Alabama:  Owner  may  protect  premises  in  any 
manner  at  any  time  from  depredations  of  fur  ani- 
mals. Ftu*  animals  may  be  hunted  with  dog  or  gun: 
Sept.  1-Feb.  29. 

*  Alaska:  Regulations  under  Alaska  game  law  of 
Jan.  13,  1925,  relating  to  land  fur  animals  may 
be  obtained  upon  application  to  Department  of 
Agriculture,  Washington^  D.  C,  or  to  Alaska 
Game  Commission,  Juneau,  Alaska.  For  special 
information  regarding  sea  otters  and  fur-seal  fisher- 
ies and  Afognak  Reservation,  which  are  subject  to 
special  legislative  and  administrative  control,  appli- 
cation should  be  made  to  Commissioner  of  Fisheries, 
Washington,  D.  C.  For  law  and  regulations  gov- 
erning leasing  of  public  lands  in  Alaska  for  fur-farm- 
ing purposes,  application  should  be  made  to  Com- 
missioner, General  Land  Office,  Washington,  D.  C, 
Following  are  the  fur  districts  specified  by  the 
regulations: 

Fur  district  /.—All  of  southeastern  Alaska  from 
Dixon  Entrance  to  Cape  Fairweather  and  along 
longitude  138°  to  the  international  boundary. 

Fur  district  2.— That  portion  of  souhern  Alaska 
draining  to  the  Gulf  of  Alaska  and  Cook  Inlet, 
beginning  at  western  boundary  of  Fur  District  1 
and  following  longitude  188°  from  Cape  Fairweather 
to  the  international  boundary  and  along  this  bound- 
ary to  Mount  St.  Elias;  thence  following  summit 
of  Chugach  Range  to  Miles  Glacier;  thence  down 
the  center  line  of  said  glacier  to  the  center  of  the 
Copper  River  &  Northwestern  Railway  bridge 
across  the  Copper  River  at  mile  49;  thence  up  the 
center  line  of  Childs  Glacier  to  its  summit;  thence 


Open  seasons— Continued. 
Beaver— Continued.  Dates  inclusive 
In  district  2  (see  exception)..  Jan.  1-Feb.  29, 
Exception:  On  Kenai  Pen- 
insular   south    of   north 
bank    of   Portage    Creek 
eastward  to  head  of  Port- 
age Canal No  open  season. 

In  districts  3  and  8 JSo  open  season. 

In  districts  4,  6,  6,  and  7  (see 

exception) Jan.  1-Mar.  31. 

Exception:  In  drainage  area 
to  Chandalar  River  in 
district  7 No  open; 


along  the  divide  through  Marshall  Pass  and  Thomp- 
son Pass  to  Tahneta  Pass;  thence  along  the  divide 
separating  the  waters  of  the  Matantiska  River  from 
the  Nelchina  River  and  the  Talkeetna  River  from 
the  Oshetna  River;  thence  along  the  divide  separat- 
ing the  waters  of  the  Oshetna  River  from  Kosina 
Creek  to  and  across  the  Susitna  River  at  a  point 
4  miles  northwest  of  the  mouth  of  Goose  Creek; 
thence  along  the  divide  separating  the  waters  flow- 
ing northwest  into  the  Susitna  River  from  those 
flowing  southerly  into  the  Susitna  River;  thence 
following  said  divide  separating  the  waters  flowing 
north  into  the  Nenana  River  from  those  flowing 
southerly  into  the  Susitna  and  Chulitna  Rivers  and 
across  Broad  Pass  and  the  Alaska  Railroad  at  mile 
308;  thence  along  the  divide  separating  the  waters 
flowing  south  into  the  Chulitna  River  from  those 
flowing  north  into  Cantwell  Creek  and  the  Nenana 
River  to  the  summit  of  the  Alaska  Range;  thence 
along  said  summit  through  Rainy  Pass  to  Merrill 
Pass;  thence  along  the  summit  of  the  Chigmit 
Mountains,  separating  the  waters  flowing  easterly 
into  Cook  inlet  from  those  flowing  westerly  into  the 
Kuskokwim  River  and  Bristol  Bay,  to  its  inter- 
section with  the  old  portage  from  KamishaK  Bay  to 
Kakhonak  Bay  on  Iliamna  Lake;  thence  along  said 
portage  to  Kamishak  Bay. 

Fur  district  3. — Consisting  of  the  Aleutian  Islands, 
Unimak  Island,  Amak  Island,  all  the  islands  lying 
south  of  the  Alaska  Peninsvila,  the  Kodiak  Afognak 
Islands  group,  the  Barren  Islands,  Augustine 
Island,  and  the  Alaska  Peninsula  from  False  Pass 
to  the  mouth  of  Reindeer  Creek,  thence  following 
said  creek  and  a  line  to  the  center  of  Aniakchjik 
Crater,  and  including  that  portion  of  said  penmsula 
consisting  of  the  drainage  to  the  Pacific  Ocean  south 
of  a  line  following  the  divide  from  the  center  of 
Aniakchak  Crater  to  the  old  portage  from  Kamishak 
Bay  to  Kakhonak  Bav;  thence  along  said  portage 
on  the  boundary  of  fur  district  2  to  Kamishak  Bay. 

Fur  district  >^.— All  the  drainage  to  Bristol  Bay, 
bounded  on  the  south  by  the  northern  boundary 
of  fur  district  3,  on  the  east  by  the  western  boujidary 
of  fur  district  2,  and  on  the  north  by  a  line  beginning 
at  Cape  Newenham  and  extending  along  the  sum- 
mit of  the  divide  separating  the  waters  flowing 
northerly  into  Kuskokwim  Bay  and  Kuskokwim 
River  from  those  flowing  southerly  into  Bristol 
Bay,  to  its  intersection  with  the  western  boundary 
of  fur  district  2  at  a  point  approximately  22  miles 
south  of  Merrill  Pass. 
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Open  jipanons— ContinodfL  Date  inclutfrr 

Aliirtcii: 

In  district  1 D«?.  1»-Jnn.  l.V 

In  dIsirtcU  2,  S,  4«  5, 0,  and  8.  No  oi><«n  5«<A.snn. 

In  district  7 Nov.  0-  Feb.  20. 

Miiskrnt 

In  '  P.. 

In  .  and  4 I). 

In  >iid8 D., 

Indistrut  r> ts'ov.  ir,  .M.iv  ;ti 

IndLstrlct  7 Nov.  (hMay  31. 

Mink.  Innd  ottrr,  weasel  (cr- 
n  "        vs,  silver, 

\v 

In  Dec  16-Jan.  IS. 

Indistri.t  J Dec.  1-Feb.  20. 

In  di-stricts  3  (see  exception) 

nrnl  1 Doc.  1-Jan.  SI. 

'■--■-]  ujd  otter, 
iiik    Is- 

No  open  .season. 

In  (Jisirict  .S Dec.  1-Fob.  28. 

IndLstrictC Nov.  IfV-Kob.  20, 

In  district  7 Nov.  (V-Feb.  20. 

In  district  8 Deo.  l-Apr.  15. 


Open 


No  rlo'i*'  n<»ji.';nn. 


.  onresiflent.  $.'>0  (nonresi- 

n  nr  pTl7.7iy  hor\r^  must 
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liun;<T  (ir  triii'inr  to  s'U  skin-  of  fur  iiniiiinls  he  liiw 
awfully  taken  or  of  fur  farmer  to  sell  skins  of  anl- 
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Yukon  River  to  the  divide  separating  the  waters 
flowing  northerly  into  the  DaU  River  from  those 
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ion  with  the  oastom  t)oundary 


fur  is 
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'•r  bird 
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cMTnorant,  except  waste  parts  such  as  hides,  viscera, 

and  bones. 
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mals  raised  by  him,  and  a  person  not  engaged  or 
.employed  in  fur  trade,  may  buy  furs  for  his  own  use, 
but  not  for  sale. 

Licensees,  within  30  days  after  expiration  of  li- 
cense, must  report  to  game  commission,  Juneau, 
number  and  kind  of  fur  animals  taken,  purchased, 
or  otherwise  procured  imder  license.  Fur  dealer 
and  fur  farmer  must  also  comply  with  Territorial 
laws  and  keep  records. 

Possession  and  sale:  No  restrictions  on  prime 
skins  legally  taken  except  that  skins  of  beavers  and 
martens  must  be  presented  to  commission  or  au- 
thorized agent,  with  affidavit  showing  lawful  taking 
for  sealing,  within  90  days  (30  days  in  (m  district  1) 
after  the  close  of  open  season  in  area  where  taken. 
Unlawful  to  i)ossess  unsealed  beaver  or  marten 
skins  after  expiration  of  above  periods,  or  to  barter 
or  sell  unsealed  beaver  or  marten  skins.  Fur  dealers 
required  to  be  licensed  (see  Licenses).  Blue-fox 
skins  must  be  tagged  or  branded  before  being  sold. 

Shipment  and  export:  No  restrictions  on  prime 
skins  legally  taken,  but  no  person  engaged  m  fur 
forming  or  the  fur  trade  as  a  dealer  or  agent  shall 
possess  or  transport  such  furs  without  a  license. 
Skins  of  beaver  and  marten  legally  acquired  and 
properly  sealed  may  be  possessed  and  transported 
at  any  time,  but  packages  containing  beaver  and 
marten  skins  must  be  marked  to  show  serial  nmn- 
bers  of  seals.  Skins  of  beavers  shipped  or  trans- 
ported out  of  Territory  must  be  reported  to  com- 
mission. Blue-fox  skins  (other  than  those  raised 
on  farms  having  a  registered  brand  and  branded 
with  such  brand)  whether  acquired  in  Territory  or 
imported,  must  be  tagged  (fee,  $1.50)  by  United 
States  commissioner. 

Shipments  must  be  accompanied  by  statement 
showmg  number  and  kind  of  skins  therein  and  that 
no  unprime  skin  is  included,  such  statements  to 
be  taken  up  and  mailed  to  Alaska  Game  Commis- 
sion, Jtmeau,  by  collectors  of  customs  when  by 
freight  or  express,  by  postmasters,  when  by  parcel 
post,  or  direct  to  commission  by  shipper  when  by 
other  means. 

Nonresident  citizen  or  alien  may  export  2  large 
brown  or  grizzly  bears  imder  hunting  license  and 
affidavit  of  lawful  killing. 

Resident  may  export  for  moimting  and  return 
within  one  year,  trophies  of  large  brown  or  grizzly 
bears  legally  killed,  under  permit,  fee  $1  for  each 
trophy.  Resident  citizen  removing  from  Territory 
may  export  large  brown  or  grizzly  bears  legally 
acquired,  under  permit,  fee  $5  for  each  specimen. 
(See  Licenses.) 

Propagation:  License,  fee  $2,  must  be  obtained 
from  Alaska  Game  Commission  to  conduct  a  fur 
farm  or  to  possess  fur  animals  for  propagation.  Fur 
animals  may  be  taken  for  propagation  under  permit 
from  Secretary  of  Agriculture  and  coimtersigned 
by  executive  officer  of  commission.  Blue-fox  farmer 
must  register  brand,  fee  $10. 

On  Aleutian  Islands  Reservation  permits  to  use 
island  for  ftu*  farming  and  to  trap  animals  for  breed- 
ing purposes  must  be  obtained  from  Department 
of  Agriculture. 

Public  lands  in  Alaska  for  fur- farming  purposes 
may  be  leased  from  Department  of  Interior  under 
act  of  July  3,  1926,  and  regulations  thereunder. 

Bounties:  Wolf,  $15;  coyote,  $15;  eagle,  $1;  hair 
seal  (southeastern  Alaska,  east  of  152d  meridian), 
$2  (paid  by  Territory). 

ARIZONA 

Open  seasons:  Dates  inclusive 

Beaver  7... No  open  season. 

Bear  (hunting)  (no  open  season 
south  of  Gila  River)  - Oct.  16-Nov.  15. 

Muskrat,  raccoon,  opossum, 
otter.. Nov.   1-Mar.   1. 

Other  fur  and  predatory  ani- 
mals s No  close  season. 

Bag  limits:  One  bear  a  season. 

7  Arizona:  Under  permit  of  commission  beaver 
doing  damage  on  private  property  may  be  taken, 
but  skins  of  beaver  so  taken  must  be  turned  over  to 
commission  for  disposition. 

8  Mountain  lion,  wolf,  fox,  coyote,  lynx,  wildcat, 
skunk,  or  other  obnoxious  animals  may  be  taken  on 
State  game  preserves  only  under  regulations  of  State 
game  warden.  Owner  may  protect  his  premises 
from  depredations  of  predatory  and  fur  animals,  ex- 
cept beavers,  at  any  time. 


Prohibited  methods:  Muskrat,  raccoon,  opos- 
sum, and  otter  may  only  be  taken  with  guns  or 
traps.  Bear  may  not  be  trapped.  Use  of  poison- 
ous or  stupefying  substances  prohibited. 

Licenses:  Hunting  license  required  for  bears  (fees, 
nonresident,  $35;  resident,  $2.50).  Trapping  li- 
censes: Nonresident,  $25;  resident  required  to 
procure  license,  but  no  fee  charged .  Issued  by  ward- 
en, designated  deputies,  and  clerks  of  boards  of 
supervisors.  Traps  must  be  inspected  daily. 
Licensee  must  keep  record  of  his  catch  and  report  to 
commission  on  or  before  January  10  each  year. 
Unlawful  to  disturb  or  remove  traps  of  licensed 
trappers  on  public  domain  or  on  lands  where  they 
have  permission  to  trap.  Traps  must  be  tagged 
with  metal  tag  showing  number  of  owner's  license. 
Alien  prohibited  from  trapping. 

Possession  and  sale:  No  restrictions  on  skins 
legally  taken. 

Shipment  and  export:  Export  of  beaver  skins 
prohibited.  No  other  restrictions  on  skins  legally 
taken,  but  packages  must  be  marked  with  name 
and  address  of  consignor  and  consignee  and  an 
accurate  statement  of  contents.  License  coupon 
or  shipping  permit  from  commission  must  be  at- 
tached to  each  shipment.  Shipment  by  parcel 
post  prohibited. 

Miscellaneous:  Unlawful  to  use  fish  or  the  flesh 
of  any  game  bird  or  animal  for  trap  bait. 

Propagation:  Under  permit  from  State  game 
warden,  fur-bearing  and  predatory  animals  may 
be  kept  for  propagation,  exhibition,  or  sale. 

Bounties:  Payment  of  bounties  is  optional  with 
county  boards  of  supervisors, 

ARKANSAS 

Open  seasons:  Dates  inclusive 

All  fur  animals  (see  exceptions).  Dec.    1-Jan.   31. 

Exceptions:  Bear.  beaver-...{g°J;  ^j^,  't 
Fox  (trapping),  in  Arkan- 
sas, Ashley,  Benton, 
Bradley,  Clark,  Clay, 
Cleveland,  Columbia, 
Craighead,  Crittenden, 
Dallas,  Desha,  Drew, 
Faulkner,  Garland, 
Grant,  Green,  Hemp- 
stead, Hot  Spring,  Jef- 
ferson, Jolmson,  Lafay- 
ette, Lincoln,  Logan, 
Miller,  Mississippi,  Mon- 
roe, Montgomery,  Neva- 
da, Ouachita,  Perry, 
Phillips,  Pike,  Pulaski, 
Saline,  Scott,  Sebastian, 
Sevier,  Union,  Washing- 
ton,   White,    and    Yell 

Counties No  open  season.' i** 

Wolf,  bobcat,  coyote No  close  season. 

Prohibited  methods:  Use  of  deadfalls,  poisons, 
explosives,  or  chemicals,  and  of  traps  larger  than  size 
1]^  prohibited.    Unlawful  to  cut  den  trees  without 
consent  of  owner,  or  to  set  traps  in  paths,  trails,  or 
runways   commonly   used   by   persons,    domestic 
animals, or  poultry.  Traps  must  be  visited  each  day, 
Licenses:  Nonresident,     $50.    Resident,     using 
more  than  12  traps,  $20;  resident  over  18  may  use 
12  or  less  traps  under  resident  hunting  license 
(fee,  $1.10);  and  resident  under  18  may  use  12  or  less 
traps  without  license. 
Bag  limit:  One  bear,  2  beaver,  a  season. 
Possession  and  sale:  Sale  or  possession  of  pelts 
taken  in  State  prohibited,  except  between  Decem- 
ber 1  and  February  10.     Fur  dealer  required  to 
file  report  of  pelts  on  hand  February  10  and  obtain 
permit  to  possess  or  sell  pelts  during  close  season. 
Shipment   and    export:  No    restrictions,    except 
fin-  dealers  must  report  shipments  within  or  with- 
out State. 

Propagation:  State   game   and   fish   commission 
may  issue  permits  to  breeders  of  game  and  fur  ani- 
mals under  such  reguJations  as  it  may  prescribe. 
Bounties:  None  paid, 

»  Arkansas:  Chasing  foxes  by  dogs  permitted  at 
any  time.  Foxes  so  caught  may  be  killed  and  pelts 
sold  by  sheriff  of  county  for  benefit  of  school  fund  of 
district  in  which  taken, 

10  Fur  animals  found  destroying  crops  or  poultry 
may  be  killed  at  any  time. 
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Possesion  and  sale:  No  restrictions  on  skins 
legally  taken. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  No  restrictions  on  possession  or 
sale  of  fur  animals  kept  in  captivity  under  license 
(fee,  $2). 

Bounties:  Any  town  may  pay  bounty  of  $5  for 
wUdcat,  fox,  rattlesnake,  copperhead  snake,  and  $1 
for  weasel,  woodchuck,  and  wild  Belgian  or  German 
hare  killed  within  its  limits. 

DELAWARE 
Open  seasons: "  Bates  inclusive 

Fox - - Oct.  1-Apr.  30.18 

Skunk,  mink,  otter,  mubkrat..  Dec.  1-Mar.  lO." 

Raccoon,  opossum Oct.  16-Jan.  15. 

Prohibited  methods:  Unlawful  to  use  pitfall, 
deadfall,  scalTold,  cage,  snare,  trap,  net,  pen,  baited 
hook,  or  baited  field,  or  any  other  similar  device,  or 
any  drug,  poison,  chemical,  or  explosive  for  taking 
animals  protected  by  State  laws,  except  muskrat, 
skunk,  mink,  and  otter.  Traps  or  other  devices 
unlawfully  set  are  subject  to  confiscation.  Unlaw- 
ful to  destroy  nest,  den,  or  lair  of  any  animal  pro- 
tected by  law;  to  kill  raccoon  or  opossum,  or  to 
destroy,  break,  or  interfere  with  den  or  lair  of  rac- 
coon or  opossum  between  one  hour  before  sunrise 
and  one  hour  after  sunset.  Unlawful  to  hunt,  kill, 
take,  or  destroy  any  protected  animal,  except  musk- 
rat,  skunk,  mink,  and  otter,  while  ground  is  covered 
with  snow.  Unlawful  to  shoot  at  or  destroy  any 
fox  while  it  is  being  chased  by  a  dog.  Muskrats 
may  not  be  taken  during  time  any  flood  or  freshet 
may  cause  them  to  leave  their  usual  places  of  shelter 
and  protection  nor  may  they  be  shot  at  night, 
hunted  with  a  dog,  or  taken  by  method  commonly 
known  as  "nailing,"  or  by  use  of  "diving"  or  box 
trap, 

licenses:  Hunting  licenses  required:  Nonresi- 
dent, $15.60;  resident,  $1.10  (not  required  in  county 
of  residence  nor  on  own  land);  issued  by  commis- 
sion. Permission  of  owner  required  to  take  or  kill 
muskrats  on  land  or  marsh  of  another. 

Possession  and  sale:  Unlawful  to  sell  fox  or  fox 
hide.    No  other  restrictions. 

Shipment  and  export:  Unlawful  to  export  fox 
or  fox  hide.    No  other  restrictions. 

Propagation:  No  restrictions,  provided  a  permit 
is  obtained  from  chief  game  and  fish  warden  (fee, 
$]).  A  limited  number  of  wild  fur  or  game  animals 
for  propagating  purposes  may  be  taken  under 
permit. 

Bounties:  Board  of  game  and  fish  commissioners 
may  pay  bounties  on  unprotected  birds. 

FLORroA 
Open    seasons:  'o  Dates  inclusive 

Beaver .-.  No  open  season. 

Muskrat,  raccoon,  mink,  otter, 

civet  cat  (see  exception) . . .  Dec.  1-Feb.  28. 
JErcep^ion;  In  Collier  County.  Nov.  20-Feb.  14. 
Wildcat,  weasel,  skunk,  pan- 
ther,   opossum,    fox    (red, 
gray),    bear,    bobcat    (see 

exception) No  close  season. 

Exception:  In  Collier  County.  Nov.  20-Feb.  14, 

Prohibited  methods:  Unlawful  to  use  poison  ex- 
cept within  curtilage  around  home.  Traps  must 
be  stamped  with  name  and  address  of  owner  and 
visited  once  daily.  Traps  set  in  open  must  be 
properly  safeguarded.  Unlawful  to  use  steel  traps 
in  Franklin  County. 

Licenses:  Resident,  $3.25  (county  of  residence); 
$10.50  (county  other  than  county  of  residence); 
$25.50  (state- wide  license).  Nonresident,  $25.50 
(county);  $100.60  (state-wide) ,  Alien,  $50.50  (spe- 
cial, issued  by  commissioner).  Not  required  of 
residents  65  years  of  age,  resident  Confederate  vet- 
erans entitled  to  Florida  pension,  nor  of  children 

"  Delaware:  Owners  may  kill  foxes  at  any  time 
when  destrojnng  poultry;  other  fur  animals  may 
be  kiUed  at  any  time  when  destroying  property. 

"  In  New  Castle  County,  on  embanked  meadows 
may  be  taken  from  Dec.  1  to  Mar.  20. 

«>  Florida:  Animals  destructive  of  crops,  game, 
fowl,  or  stock  may  be  killed  on  own  property  at  any 
time  under  permit  from  State  game  commissioner. 


under  15.  Issued  by  county  judge.  Written  per- 
mission of  owner  required  to  trap  on  inclosed  lands 
of  another.  Fur  dealer:  Resident,  $10  (local);  $100 
(state-wide),  and  $5  for  each  agent  or  buyer  em- 
ployed; nonresident,  $500;  issued  by  State  game 
commissioner.  Reports  required  of  licensed  trap- 
pers and  fur  dealers. 

Possession  and  sale:  Skins  legally  taken  may  be 
possessed,  bought,  and  sold  during  open  season  and 
for  30  days  thereafter,  except  fur  dealers  may  handle 
lawful  skins  at  any  time. 

Shipment  and  export:  Skins  legally  taken  may 
be  shipped  and  exported  during  open  season  and 
for  30  days  thereafter.  Fur  dealers  may  handle 
lawful  skins  at  any  time. 

Propagation:  No  legislation. 

Bounties:  None  paid  by  State;  county  commis- 
sioners in  Pinellas  County  authorized  to  pay 
bounty  on  snakes,  skunks,  hawks,  and  crows. 

GEORGIA 
Open  seasons:  2»  Dates  inclusive 

Beaver,     mink,     otter,     bear, 
muskrat,  raccoon Nov.  20-Feb,  1. 

Opossum- Oct.      1-Feb.   1. 

Fox  (red,  gray) Sept.    1-Jan.  31. 

Other  fur  animals No  close  season. 

Proliibited  methods:  Fox  dens  protected  during 
close  season.  Fox,  skunk,  or  wild  cat  may  not  be 
taken  by  trap,  deadfall,  or  similar  device.  Use  of 
steel  traps  prohibited  except  in  salt  marshes  and 
islands  on  coast. 

Licenses:  None  required.  Permission  of  owner 
required  to  trap  on  lands  of  another. 

Possession  and  sale:  Prohibited  during  close 
season.  Dealers  must  make  such  reports  as  may 
be  required  by  commission. 

Shipment  and  export:  No  restrictions. 

Propagation:  Permit  from  commissioner  required 
to  pcs.sess  fur  animals  for  propagation. 

Bounties:  None  paid. 

HAWAH 

Hawaii  has  no  wild  animals  valuable  for  fur. 
There  are  no  restrictions  on  the  propagation  of  fur 
animals,  except  that  mongooseQ  and  rabbits  may 
not  be  kept  or  bred.  Pet  rabbits  may  be  raised  if 
kept  in  confinement. 

IDAHO  M 

Open  seasons:  »  Dates  inclusive 

Beaver No  open  season. 2* 

Marten,  fisher,  otter,  mink,  rac- 
coon, fox,  muslcrat  (see 

exceptions) Dec.  1-Feb.  29. 

Exceptions:  Muskrat,  in  Bear 
Lake  and  Caribou  Coun- 
ties and  Grays  Lake  in 

Bonneville  County Apr.  1-May  10. 

Muskrat,       in      Jefferson 

County Dec.  1-Mar.  15' 

Other  fur  and  predatory  ani- 
mals   No  close  season. 23 

Prohibited  methods:  Unlawful  to  destroy  houses, 
dams,  or  other  structures  erected  by  fur  animals. 

Licenses:  Resident,  $5;  nonresident,  $25;  alien, 
$50;    issued    by   warden,    deputy,    or   authorized 

21  Georgia:  Fur  animals  destroying  property  may 
be  killed  at  any  time. 

22  Idaho:  State  fish  and  game  warden  may  close 
season  in  any  locaUty  on  any  species  of  fur-bearing 
animal  threatened  with  extinction.  Under  permit 
of  State  warden,  persons  may  protect  their  own 
premises  from  depredations  of  fur  animals,  except 
that  bears  doing  damage  may  be  destroyed  without 
a  permit. 

23  All  trapping  is  prohibited  on  State  game  pre- 
serves, except  that  certain  predatory  animals  may 
be  killed  thereon  by  deputy  game  wardens  and 
persons  authorized  by  State  game  warden. 

2<  State  game  warden  may  grant  permits  to  take 
beavers  and  muskrats  in  close  season,  when  doing 
damage  to  irrigation  canals,  crops,  etc.,  or  authorize 
deputy  warden  or  State  trapper  to  take  such  ani- 
mals. Pelts  of  animals  taken  must  be  turned  over 
to  warden  for  sale.  Possession  of  beaver  hides 
otherwise  prohibited. 
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Licenses:  Resident,  10  traps  or  less,  $1;  11  to  35 
traps,  $10;  nonresident  or  resident  alien,  35  traps 
or  less,  $25;  issued  by  county  recorders.  Fur  dealers 
or  buyers,  $10  (bond,  $500);  issued  by  State  game 
department.  License  not  issued  to  persons  under 
18  without  written  consent  of  parent  or  guardian. 
Owners  of  farm  lands,  their  children,  and  tenants 
or  employees,  may  trap  on  own  land  without 
license  during  open  season.  Permission  of  owner, 
occuiJant,  or  agent  required  to  hunt  or  trap  fur 
animals  on  cultivated  or  inclosed  land  of  another. 
Licensee  must  report  within  10  days  number  of 
fur  animals  captured  during  open  season. 

Possession  and  sale:  Skins  of  fur  animals  and 
parts  thereof  lawfully  taken,  within  or  without 
State,  may  be  possessed  and  sold  during  open  season 
and  10  days  thereafter,  or  at  any  time  on  proof  of 
lawful  possession,  or  under  permit  of  fish  and  game 
department;  provided  that  green  hides  in  process 
of  manufacture  may  be  possessed  at  any  time. 

Shipment  and  export:  Skins  of  protected  fur 
animals  legally  taken  and  duly  tagged  (tags  issued 
by  fish  and  game  department  on  request),  may  be 
exported  during  open  season  and  first  10  days  of 
close  season. 

Propagation:  Breeder's  permit,  fee  $2,  must  be 
obtained  from  State  game  warden  to  propagate 
protected  fur  animals. 

Bounties:  Boards  of  supervisors  of  counties  may 
allow  bounty  on  crow,  groundhog,  pocket  gopher, 
or  rattlesnake. 

KANSAS 

Open  seasons: »"  Dates  inclusive 

Beaver,  muskrat,  skunk,  mink, 
opossum,  raccoon,  civet  cat, 
badger,  fox  (red,  gray,  prairie)  Nov.  16-Jan.  31." 

Otter No  open  season. 

Prohibited  methods:  Ferrets,  poisons,  or  use  of 
smoke,  guns,  or  other  devices  for  forcing  smoke, 
gas,  or  liquids  into  holes,  dens,  or  runways,  pro- 
hibited. Unlawful  to  destroy  houses,  dens,  or 
runways  of  fin-  animals.  Unlawful  to  set  or  main- 
tain more  than  30  traps,  which  must  be  visited 
daily. 

Licenses:  Resident,  $1  issued  by  county  clerk. 
Nonresidents  not  permitted  to  trap.  Consent  of 
owner  or  lessee  required  to  hunt  or  kill  wild  ani- 
mals on  land  of  another.  Fur  dealer,  resident, 
$10;  nonresident,  $25;  issued  by  forestry,  fish,  and 
game  commission.  Licensee  required  to  keep  open 
records  and  file  report  of  each  purchase  of  furs. 

Possession  and  sale:  No  restrictions  on  licensees 
for  skins  legally  taken.  Possession  permitted  dur- 
ing open  season  and  first  10  days  of  close  season. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken.  Alay  not  be  shipped  except  during 
open  season  and  10  days  thereafter,  but  licensed 
dealers  may  make  shipments  out  of  season  under 
special  permits. 

Propagation:  Quadrupeds  raised  in  wholly  in- 
closed preserve  imder  license  (fee,  $2)  may  be  sold 
at  any  time  for  breeding  or  stocking  purposes. 
Shipments  must  be  tagged  to  show  number  and 
kind  of  animals,  number  of  breeder's  license,  and 
names  and  addresses  of  consignor  and  consignee, 
and  be  accompanied  by  permits  from  State  warden. 
Licensee  required  to  make  annual  report  of  number 
of  animals  in  possession.  Wild  animals  may  be 
captured  during  open  season  and  thereafter  had  in 
possession  for  breeding  purposes,  under  rules  and 
retaliations  of  State  warden. 

Bounties:  Coyote,  $2;  crow,  pocket  gopher,  10 
cents  each;  paid  by  coimty.  County  commissioners 
may  pay  10  cent  bounty  on  jack  rabbits. 

KENTUCKY  32 

Open  seasons: 32  Dates  inclusive 

Beaver,    mink,    raccoon,    fox, 

otter,  opossum,  skunk Nov.  15-Dec.  31. 

Other  fur  animals No  close  season. 


23  Kansas:  Forestry,  fish,  and  game  commission 
may  fmther  restrict  seasons  and  methods  of  taking. 

3!  Owner  or  legal  occupant  of  land  may  destroy 
these  animals  at  any  time  when  they  are  destroying 
poultry  or  damaging  other  property. 

32  Kentucky:  Fur  animals  may  be  killed  at  any 
time  on  own  premises  to  protect  property. 


Prohibited  methods:  Traps  must  be  set  18  inches 
or  more  within  a  hole,  cave,  or  hollow  log,  and  must 
be  visited  within  each  36  hours. 

Licenses:  Resident,  $1;  nonresident  or  alien, 
$10.50.  Issued  by  county  clerk.  Resident  land- 
owner, tenant,  and  members  of  family  may  hunt  or 
trap  on  own  land  during  open  season  without 
license.  Written  consent  of  owner  or  lessee  required 
to  trap  on  lands  of  another. 

Possession  and  sale:  Possession  of  green  skins 
during  close  season  prima  facie  evidence  of  unlaw- 
ful taking. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  No  legislation. 

Bounties:  Crow,  15  cents  each;  paid  by  county 
fiscal  courts. 

LOUISIANA 
Open  seasons:  ^s  Dates  inclusive 

Bear  3« Oct.  15-Jan.  6. 

Muskrat,  mink,  otter,  raccoon, 
skunk,  civet,  opossum,  wolf, 
wildcat,  fox,  weasel,  alligator 
(except  alligator  in  coast  par- 
ishes and  Orleans,  St.  Charles, 
St.  John,  and  St.  James,  no 
close  season). Nov.  20-Feb.  5. 

Beaver No  open  season. 

Prohibited  methods:  Unlawful  to  trap  bear  or 
fox  at  any  time.  Wolves,  wildcats,  cougars,  and, 
in  parishes  named  above,  alligators  are  outlawed, 
and  may  be  hunted  and  killed  at  any  time  by 
licensee,  but  may  bo  trapped  only  during  open 
season  on  fur  animals;  use  of  firearms  for  taking  other 
fur  animals  prohibited.  Gigs,  spears,  pitchforks,  or 
like  devices,  and  explosives,  chemicals,  mechanical 
devices,  or  smokers  to  drive  fur  animals  from  dens 
or  houses  prohibited.  Unlawful  to  destroy  muskrat 
houses  and  nests,  lairs,  or  dens  of  other  fur  animals 
or  to  set  traps  within  10  feet  thereof. 

Bag  limits:  One  bear  a  day,  five  a  season. 

Licenses:  Resident  (trapping  only;  authorizes 
not  more  than  250  traps  in  parish  where  holder 
traps),  $2;  issued  by  tax  collector.  Traps  must  be 
visited  daily.  Trapping  licenses  not  issued  to  non- 
residents. Resident  fur  buj^er,  $10;  resident  dealer, 
$50;  nonresident  buyer,  $50;  nonresident  dealer, 
$250;  issued  by  department  of  conservation.  Hunt- 
ing license  required  to  take  bear,  fox,  wolf,  wildcat, 
or  cougar:  Nonresident,  $50;  resident,  $1.  Alligator 
hunters  required  to  obtain  trapping  license.  Li- 
censed trapper  within  15  days  after  close  of  season 
must  report  to  department  of  conservation  number 
and  kind  of  animals  taken  under  license. 

Possession  and  sale:  Possession  of  raw  or  un- 
dressed furs  prohibited  from  March  1  to  November 
19.  Unlawful  to  possess  raw  furs  without  a  license. 
Dealer  must  file  sworn  monthly  statement  of  kind 
and  number  of  pelts  bought  in  State,  and  showing 
pelts  shipped  out  of  State. 

Shipment  and  export:  Tax,  otter,  25  cents;  mink, 
raccoon,  5  cents;  alligator,  1  to  3  cents;  and  all  other 
pelts,  1  cent  each,  must  be  paid  on  all  pelts  taken 
before  being  shipped  out  of  State.  AH  shipments 
must  bear  tags  furnished  by  conservation  depart- 
ment; no  furs  or  alligator  skins  may  be  shipped  out 
of  State  except  by  holder  of  a  dealer's  license  or  by  a 
trapper  shipping  his  own  catch;  export  of  bear  pro- 
hibited, except  under  written  permission  of  com- 
missioner. Dealer  must  make  sworn  monthly 
report  of  pelts  shipped  out  of  State. 

Propagation:  Fur  animals  raised  in  captivity 
under  license  (fee,  $10)  may  be  sold  at  any  time  for 
stocking  or  breeding  purposes,  but  may  not  be 
killed  and  pelted  except  during  the  open  season. 
Fur  animals  for  breeding  purposes  may  not  be  cap- 
tured except  under  restrictions  specified  in  permits 
issued  by  department  of  conservation.  Permit  from 
department  required  to  import  wild  quadrupeds 
into  State  or  to  export  from  State. 

Bounties:  None  paid. 

33  Louisiana:  Unlawful  to  take  young  of  any  fur 
animal  the  pelt  of  which  has  no  regular  market 
value. 

31  Bears  and  fur  animals  may  be  killed  at  any  time 
on  one's  own  land  when  actually  damaging  prop- 
erty. 
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ians,  may  obtain  trapping  license,  in  discretion  of 
issuing  ofiBcer,  fee  $1.25.  Resident  may  trap  during 
open  season  without  license  on  land  owned  or  leased 
on  which  he  is  actually  domiciled  and  which  is  used 
exclusively  for  agricultural  purposes,  and  not  for 
club,  shooting,  or  fishing  purposes.  Duplicate  of 
lost  or  destroj-ed  license,  fee,  50  cents.  Licenses 
issued  by  city  and  town  clerks. 

Licensee  must  make  written  report  of  number  of 
fur  animals  trapped  during  preceding  year  before 
securing  new  license. 

Written  consent  of  owner  required  to  trap  on  im- 
proved, inclosed  land  of  another.  Traps  must  be 
visited  at  least  once  in  24  hours.  Animals  may  be 
removed  from  traps  on  Sunday,  but  traps  may  not 
be  set  or  reset  on  such  day. 

Possession  and  sale:  No  restrictions  on  skins 
legally  taken  during  open  season. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken  during  open  season. 

Miscellaneous:  Introduction  of  fox  or  raccoon  in 
Dukes  County  prohibited.  Unlawful  to  import 
any  live  wild  fur  animals  except  under  permit. 

Propagation:  May  be  permitted  under  regula- 
tions of  division  of  fisheries  and  game. 

Bouniies:  Wildcat  or  lynx,  $10;  paid  by  town,  but 
refunded  by  county. 

MICHIGAN 
Open  seasons :  *"  Dates  incltLsive 

Beaver  in  Alpena,  Montmo- 
rency, Otsego,  Antrim, 
Charlevoix,  Cheboygan, 
Presque  Isle,  Emmet, 
Chippewa,  Mackinac, 
Luce,  Schoolcraft,  Alger, 
Delta,  Menominee,  Dick- 
inson Marquette,  Iron, 
and     Gogebic    Coimties 

only —  Dec.  6-Dec.  20<<' 

Muskrat,  mink:<i 

In  Upper  Peninsula Nov.  1-Nov.  30 

In  Lower  Peninsula,  north  of 
township  16  north,  and 

west  of  Saginaw  Bay Nov.  15-Dec.  15 

In  rest  of  Lower  Peninsula.  Dec.    1-Dec.    31 

Otter,  fisher,  marten No  open  season. 

Raccoon,<i  in  Upper  Peninsula.  No  open  season. 
In  Lower  Peninsula,  north  of 
township  16  north,  and 
west  of  SaginawBay  (trap- 
ping)  Nov.   1-Nov.   30 

In  rest  of  Lower  Peninsula-  Dec.    1-Dec.    15 

Opossum Nov.   1-Dec.    15 

Bear... Nov.  15-Nov.  30 

Badger  (south  of  north  line  of 

twp.  16) Oct.    15-Jan.    1 

Inrest  of  State. Oct.    15-Jan.    31 

Fox,  skunk,  wolf,  coyote,  lynx, 

bobcat,  weasel No  close  season. 

Prohibited  methods:  Traps  must  have  metal  tag 
showing  name  and  address  of  owner.  Unlawful 
to  trap  bears  or  to  use  firearms,  poisons,  spears, 
baited  hooks,  explosives,  chemicals,  mechanical 
devices,  or  smokers  to  drive  animals  from  their 
holes  or  homes;  or  to  destroy,  disturb,  or  molest 
any  beaver,  raccoon,  or  muskrat  house,  hole,  or 
den.  Unlawful  to  set  trap  within  6  feet  of  musk- 
rat  house  or  within  500  feet  of  beaver  lodge  or  home. 
Bag  limits:  One  bear  a  season. 
Licenses:  Resident,  $1.75,  nonresident,  $10;  is- 
sued by  oounty  clerk.    Special  license  for  muskrats 

<<>  Michigan:  Season  on  beaver  closed  until  opened 
by  conservation  commission.  U nder  this  authority 
the  season  has  been  opened  in  1931  in  counties  above 
indicated.  Under  permit  from  conservation  direc- 
tor fur  animals,  except  beaver,  may  be  destroyed  on 
one's  own  premises  to  protect  property,  but  hides 
must  be  disposed  of  as  required  by  conservation 
director.  Beavers  doing  damage  may  be  taken  un- 
der permit  of  conservation  director,  but  animals 
so  taken  shall  be  used  only  for  propagation  on 
licensed  preserves.  Unlawful  to  trap  on  State  game 
preserves  or  to  trap  badgers  in  and  within  2  miles  of 
any  city  public  park  containing  more  than  200  acres, 
of  which  150  acres  or  more  is  woodland. 

"  Mink  may  be  hunted  at  any  time;  and,  in 
Lower  Peninsula,  raccoon  may  be  hunted  Nov. 
1-Nov.  15. 


(issued  to  residents  only),  $2  (authorizes  20  traps; 
10  cents  for  each  additional  trap,  not  exceeding 
100);  issued  by  director  of  conservation.  Big-game 
license  required  to  take  bears:  Nonresident,  $60; 
resident  $3.50.  Resident  citizens  and  their  minor 
children  residing  at  home  may  hunt  or  trap  without 
a  license  during  open  season  on  own  inclosed  lands 
upon  which  they  live.  License  (fee  $1.75)  to  hunt 
or  trap  on  other  lands  issued  to  minor  over  12  and 
under  17  on  application  of  parent  or  guardian,  but 
such  licensed  minor  while  hunting  or  trapping  must 
be  accompanied  by  parent  or  guardian.  Dealer: 
Resident,  $10;  nonresident,  $50.  Dealers  must  make 
monthly  reports.  Tanning  or  dressing  furs,  $5. 
Alien  prohibited  from  hunting  or  taking  any  wild 
animals  in  State. 

Special  county  beaver-trapping  license,  $10 
(authorizes  trapping  of  15  beavers  in  area  opened 
by  director,  but  not  more  than  4  from  any  one 
colony);  license  accompanied  by  seals  for  tagging 
skins. 

Possession  and  sale :  Possession  of  carcass  or  skin 
of  fur  animal  killed  in  close  season  prohibited. 
Possession  of  boar  permitted  during  open  season 
and  00  days  thereafter.  Skins  in  possession  5  days 
after  close  of  open  season  must  be  reported  to  con- 
servation department.  Persons  selling  skins  of  fur 
animals  must  report  name  and  address  of  person 
to  whom  sold,  and  number  and  kind  of  skins  sold. 

Shipment  and  export:  Export  of  bear  prohibited 
except  by  nonresident  licensee.  Skins  of  bears 
may  be  exported  under  permit.  Dealers  must 
have  permit  from  director  to  export  furs.  Pack- 
ages must  be  labeled  with  names  and  addresses  of 
consignor  and  consignee,  and  contents. 

Propagation:  Annual  license  required  to  engage 
in  raising  fur  animals;  fees,  $5  to  $50,  depending  on 
number  of  animals,  or  acreage.  Live  animals  and 
skins  of  animals  raised  in  captivity  must  be  tagged 
(fee,  5  cents  for  each  tag) . 

Bounties:  None  paid. 

MINNESOTA 

Open  seasons:  *^  Dates  inclusive 

Bear,  in  even  years Nov.  15-Nov.  25. 

In  odd  years Apr.  15-May  15. 

Skunk Oct.  20-Mayl. 

Raccoon Nov.  1-Dec.  1. 

Beaver,  otter,  fisher,  marten...  No  open  season. 

Muskrat («). 

Mink,   weasel,   wolf,   wildcat, 
lynx,  fox No  close  season. 

Prohibited  methods:  Use  of  poison  prohibited, 
except  as  permitted  by  commissioner.  Unlawful 
to  molest  or  destroy  muskrat  or  beaver  house, 
den,  dam,  or  abiding  place;  to  himt  these  animals 
with  dogs;  or  to  take  muskrats  in  any  manner 
except  by  trapping,  but  muskrat  houses  must  not 
be  destroyed  in  placing  traps  therein,  and  not 
more  than  50  traps  for  muskrats  may  be  operated 
at  one  time  by  one  person.  Unlawful  to  dig  out 
or  take  red-fox  cubs  from  dens,  or  stake  or  set 
traps  during  close  season.  Traps  may  not  be  set 
imder  ice  near  a  muskrat  house  or  in  runways  or 
channels  used  by  muskrats,  nor  may  traps  for 
minks  be  placed  in  muskrat  houses.  Muskrat 
traps  may  not  be  set  between  8  p.  m.  and  6  a.  m. 
Bears  may  not  be  taken  by  use  of  steel  traps,  except 
under  permit  of  commissioner.  Dogs  may  not  be 
used  for  hunting  racoons  in  territory  inhabited  by 
deer. 

Licenses:  Trapping,  issued  to  residents  only:  Fee, 
$1;  by  county  auditors  and  authorized  agents; 
commissioner  may  issue  hcense  (fee,  $1;  bond,  $500) 
to  trap  a  specified  number  of  beavers  at  a  designated 
time  and  place;  licensee  must  report  the  taking  of 
beaver  within  15  days  and  obtain  tag  from  com- 
missioner, fee,  $2.50.  Licensed  trapper  required  to 
make  report  within  30  days  after  his  license  expires, 

<2  Minnesota:  Wild  animals  including  beavers 
causing  injury  to  property  may  be  taken  at  any 
time  under  permit  of  commissioner,  who  may  also 
issue  permits  to  take  improtected  animals  on  game 
refuges. 

<3  Muskrat  season  fixed  by  executive  order  not  to 
exceed  30-day  period  between  Mar.  1  and  Apr.  30f 
communicate  with  Game  and  Fish  Commissioner, 
St.  Paul. 
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FARMERS'  BULLETIN    1685 


Possession  and  sale:  Sale  and  shipment  of  beaver 
skins,  whether  taken  within  or  coming  from  with- 
out State,  prohibited,  except  that  skins  legally- 
taken  under  permit  and  tagged  may  be  shipped  or 
sold  within  State  or  they  may  be  exported  under 
shipping  permit  from  State  game  warden.  Beaver 
skins  coming  from  without  State  must  be  reported 
to  State  M-arden  within  3  daj'S  after  arrival  in  State 
with  affidavit  showing  number  of  skins,  date  of 
receipt,  name  and  address  of  person  from  whom 
received,  tag  numbers,  and  method  of  transporta- 
tion. They  may  then  be  bought  and  sold,  or  ex- 
ported under  shipping  permit  (fee,  50  cents).  No 
other  resir'<;tions  on  skins  legally  taken. 

Shipment  and  export:  (See  Possession  and  sale 
and  footnote  48.)  No  restrictions  on  skins  legally 
taken,  possessed,  or  tagged.  Permit  required  to 
ship  out  furs;  packages  must  be  marked  to  show 
contents.  Package  containing  beaver  skins  offered 
for  transportation  must  be  marked  to  show  names 
and  addresses  of  consignor  and  consignee,  number  of 
skins,  and  number  of  shipping  permit. 

Propagation:  Fur-farm  license,  $5.  Permit  for 
sale  of  live  beavers  trapped  in  State,  $3  each  ani- 
mal; sale  restricted  to  holders  of  fur-farm  licenses. 

Bounties:  Mountain  lion,  $20;  adult  wolf,  $15, 
pup,  $2;  coyote,  $2.  Paid  from  State  bounty  fund 
on  animals  killed  between  April  1  and  July  1, 
inclusive. 

NEBRASKA 

Open  seasons:  w  Dates  inclusive 

Beaver  SI. -- No  open  season. 

Muskrat,  east  of  and  including 
Knox,  Antelope,  Boone, 
Greeley,  Valley,  Custer, 
Dawson,  Gosper,  and  Fur- 
nas Counties Dec.  1-Mar.  I.m 

In  rest  of  State Jan.  1-Apr.  l.so 

Raccoon,  opossum,  otter Nov.  16-Feb.  15. 

Fox Nov.  1-Feb.  15. 

Other  fur  animals No  close  season. 

Prohibited  methods:  Unlawful  to  use  spear  or 
like  device  in  hunting  or  taking  fur  animals,  or 
explosives,  chemicals,  mechanical  devices,  or 
smokers  of  any  kind,  or  ferrets  to  drive  fur  animals 
from  holes,  dens,  or  houses.  Unlawful  to  disturb 
or  destroy  den  or  house  of  fur  animal  except  of 
muskrat  obstructing  a  public  or  private  ditch  or 
watercourse;  unlawful  to  cut  down  or  into  any  tree 
containing  a  den.  Unlawful  to  trap  on  lands  of 
another  without  consent  of  owner. 

Bag  limits:  Three  each  of  raccoons  and  opossums 
a  day  or  in  possession. 

Licenses:  Resident,  $2.10;  nonresident  or  alien, 
$100  (required  for  1,000  or  less  fur  animals;  $5  addi- 
tional for  each  100  or  less  additional  animals); 
buyers,  $1;  raw  fur  dealer,  $10;  issued  by  Game, 
Forestation,  and  Parks  Commission  and  authorized 
vendors. 

Possession  and  sale:  Possession  of  green  hides 
prohibited,  except  during  open  season  and  10  days 
thereafter.  Permit  may  be  procured  from  commis- 
sion for  possession  for  longer  period.  Beaver  skins 
coming  from  without  State,  upon  being  inspected 
and  stamped  by  State  warden,  may  be  possessed 
and  sold  at  any  time.  No  other  restrictions  on 
skins  legally  taken. 

Shipment  and  export:  Green  hides  may  be  trans- 
ported by  express,  baggage,  or  mail  during  open 
season  and  10  days  thereafter,  if  package  is  labeled 
(in  two  places)  with  name  of  consignor,  number  of 
his  trapping  license,  and  number  and  kind  of  hides. 
No  other  restrictions  on  skins  legally  taken. 

Propagation:  Fur  animals  raised  in  captivity  un- 
der fur  farmer's  license  (fees,  $1  to  $10,  depending 
on  number  of  animals)  may  be  sold  alive  and 
transported  for  breeding  purposes,  and  skins,  when 
tagged  and  labeled  with  name  of  licensee,  number 
of  license,  and  kind  and  number  of  skins  may  be 
sold  and  transported  at  any  time. 

M  Nebraska:  Fur  animals,  except  beavers,  may  be 
taken  at  any  time  for  the  protection  of  property, 
but  permit  must  be  obtained  to  destroy  muskrats. 

"  Beavers  damaging  or  destroying  property  may 
be  trapped  or  otherwise  removed  by  commission, 
or  owner  may  do  so  imder  permit.  Pelts  of  beavers 
so  killed  shall  be  the  property  of  permittee,  who  is 
required  to  report  the  number  of  animals  killed. 


Bounties:  Wolf,  coyote,  mountain  lion,  $2  each, 
and  wildcat,  $1,  Apr.  1  to  Oct.  1;  ground  squirrel, 
pocket  gopher,  crow,  magpie,  10  cents  each,  jack 
rabbit,  5  cents.    Paid  by  county. 

NEVADA 
Open  seasons:  Dates  inclusive 

Muskrat,  raccoon,  marten, 
fisher,  fox  (silver  and  red) . .  .Nov.  15-Mar.  15. 62 

Bear,  wildcat,  bobcat,  lynx, 
wolf,  wolverene,  coyote,  wea- 
sel, otter,  badger,  mink, 
skunk No  close  season. 

Beaver" Jan.  1,  1934. 

Prohibited  methods:  Unlawful  to  take  fur  ani- 
mals in  any  manner  except  by  trap  or  gun,  or  to 
molest  or  destroy  any  muskrat  nost. 

Licenses:  Hunting  license  required:  Resident 
citizen,  $2.50;  nonresident  citizen,  $10.  Issued  by 
county  clerk.  State  fish  and  game  warden,  or  his 
deputies.  License  not  required  of  minors  under  14, 
nor  of  persons  trapping  on  own  land.  Special 
county  license  for  muskrat:  Resident  of  State, 
$2.50;  nonresident  of  State,  $10.  Good  only  in 
county  of  issue. 

Possession  and  sale:  Unlawful  to  possess  beaver 
or  other  skins  unless  it  can  be  shown  that  they  were 
legally  taken.    No  other  restrictions. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  Game  or  fur  animals  (except  beaver 
and  otter)  raised  in  a  hcensed  preserve  (fee,  $25) 
may  be  sold  or  shipped  at  any  time  under  invoice. 

Bounties:  Mountain  lion,  $5;  paid  by  county. 
Counties  pay  bounty  of  lYz  cents  each  for  pocket 
gophers  when  at  least  100  heads  are  presented  at 
one  time. 

State  board  of  livestock  commissioners  is  au- 
thorized to  pay  bounty  from  funds  derived  from 
tax  on  horses,  cattle,  and  hogs.  The  reward  for 
coyote,  coyote  pup,  wildcat,  or  lynx  is  75  cents 
each;  for  mountain  lion,  $5. 

State  board  of  sheep  commissioners  is  authorized 
to  pay  bounty  from  funds  derived  from  tax  on 
sheep,  payments  being  same  as  those  made  by 
board  oflivestock  commissioners. 

NEW  HAMPSIHRE 
Open  seasons:  54  Dates  inclusive 

Marten  or  sable,  otter,  fisher, 
mink,     muskrat,     skunk, 

fox  "  (see  exception) Nov.  1-Feb.  29. 

Exception:  In  Carroll,  Coos, 

and  Grafton  Counties Oct.  20-Feb.  29. 

Raccoon  (see  exception) Nov.  1-Dec.  31.« 

Exception:  In  Carroll,  Coos, 

and  Grafton  Counties Oct,  20-Dec.  31. 

Beaver No  open  season. 

Other  fur  animals No  close  season. 

Prohibited  methods:  Bear  traps  must  be  safe- 
guarded in  a  substantial  manner.  Use  of  poison  or 
set  guns  or  snares  is  prohibited.  Unlawful  to  de- 
stroy house,  den,  or  burrow  of  any  fur  animal  or  to 
set  a  trap  in  or  at  entrance  of  a  muskrat  house. 

Licenses:  Resident,  $5.15;  nonresident,  $25.15; 
issued  by  commissioner  or  agents.  Resident  fur 
dealer:  $25  (State);  one  or  more  counties,  each 
county,  $3;  issued  by  fish  and  game  commissioner. 
Fur  dealers  must  keep  records  and  furnish  copy  to 
commissioner  during  January  of  each  year.  Per- 
sons selling  or  shipping  furs  outside  State  other  than 
through  resident  buyer  must  keep  same  records  and 
make  same  reports  as  fur  dealers.  License  not  re- 
quired of  resident  landowners  and  their  minor  chil- 

M  Nevada:  Boards  of  county  commissioners  may 
change  season  on  muskrats. 

43  Beavers  doing  damage  to  property  may  be 
trapped  under  authorization  from  board  of  fish  and 
game  commissioners.  Furs  of  animals  so  taken 
must  be  preserved  and  turned  over  to  board  for 
sale,  half  of  proceeds  to  be  returned  to  trapped 
Other  fur  animals  injuring  property  may  be  killed 
in  any  manner  at  any  time. 

"  New  Hampshire:  Fur  or  predatory  animals  may 
be  killed  at  any  time  when  destroying  domestic 
animals  or  fowls. 

M  Raccoons  and  foxes  may  also  be  taken  by  use 
of  dog  and  gun  during  October. 
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holders; paid  by  ooonties. 

««  New  Jerwgfi:  Moskrats  may  be  killed  at  any 
time  by  own«-  of  canal  or  dam  which  they  ar* 
destroying. 

*<'  Foxes  may  be  banted  with  hounds  and  flreamu 
in  daylight  fr«»n  Nor.  10  to  Apr.  80,  except  dnring 
open  season  for  deer  (Deo.  17  to  21) .  Kining  d  fox 
most  be  reported  to  commisBion  or  county  warden 
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leffnlly  taken. 

^^f.tpm  nT  nnd  export:  KiiM>rt  i>ermlt  for  bear 
.    $1.25).    No   restrictions   on   skins 

l^ropacmuon:  Permit  from  State  game  warden 
required. 
Beanllea:  None  paid  by  State. 
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Of  Ohio  and  Russia Dec.  1-Apr.  20. 

Raccoon Nov.  IQ-Feb.  10. 

Beaver No  open  season .•• 
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take  fur  animals  thereon.  Alien  not  permitted  to 
hunt  or  kill  wild  animals  except  under  special  license 
from  the  conservation  department,  or  to  own  or 
possess  shotgun  or  rifle. 

Possession  and  sale:  Fur  animals  may  be  pos- 
se-ssed  during  open  season  only,  but  hides  of  fur 
animals  legally  taken  and  possessed  may  be  bought 
or  sold  at  any  time. 

.  Shipment  and  export:  Shipment  and  export 
prohibited,  except  hides  of  fur  animals  legally  taken 
and  possessed  may  be  transported  at  any  time. 

Propagation:  Protected  fur  animals  may  be  kept 
alive  in  captivity  for  propagation  and  sale,  under 
license  from  the  conservation  department  (fee,  $5). 
No  fur-bearing  animals  may  be  kept  that  are  taken 
wild  during  close  season  lor  such  animals  (unless 
taken  under  license);  nor  may  they  be  disposed  of 
during  close  season  except  for  propagation.  The 
conservation  department  is  authorized  to  issue 
license  to  capture  animals  lor  propagation:  Fee  for 
permit,  $1.  License  to  breed,  sell,  or  possess  ferrets, 
fee,  $1. 

Bounties:  None  paid. 

NORTH  CAROUNA 

Open  seasons:  <i  Dates  inclusive 

Bear Oct.  1-Jan.  15. 

Beaver No  open  season. 

Mink,  muskrat,  otter,  raccoon, 
opossum Nov.  15-Feb.  15.6* 

Fox"  (see  exception).. No  open  season. 

Exception:  In  Ashe,  Avery, 
Iredell,  Lenoir,  and  Wa- 
tauga Counties No  close  season. 

Wildcat,  skunk No  close  season. 

Prohibited  methods:  Unlawful  to  set  steel  trap 
for  bear.  Use  of  poison  or  artificial  light  prohib- 
ited.  Unlawful  to  cut  down  den  trees  of  fur  animals. 

Licenses:  Resident:  Trapping,  $3.25  (State); 
$2.25  (county).  Nonresident:  Trapping,  $25.25. 
Board  of  con-servation  and  development  may  issue 
combination  hunting  and  trapping  license  at  a 
cost  less  than  total  of  hunting  and  trapping  licenses 
purchased  separately.  Nonresident  owning  land 
in  State  may  obtain  license  to  trap  thereon  (fee, 
$5.25) .  Issued  by  clerks  of  superior  courts,  wardens, 
and  deputies.  Resident  landowners  and  dependents 
under  21,  and  lessees,  may  trap  on  own  or  leased 
lands  without  license.  Minor  under  16  resident  of 
State  may  trap  under  license  of  parent  or  guardian, 
and  nonresident  minor  child  of  resident  may 
obtain  resident  license  when  visiting  parent. 
Raw-fur  buyers  or  dealers:  Resident,  state-wide 
license,  $75;  county,  $10,  and  $10  for  each  additional 
county.  Nonresident,  state-wide,  $400,  and  $50  in 
addition  to  be  collected  by  each  county  in  which  he 
conducts  business.  Members  and  employees  of  a 
resident  person,  firm,  or  corporation  required  to 
purchase  duplicate  license  (fee,  $10)  showing  their 
employment.  A  $1  license  entitles  dealer  to  pur- 
chase not  to  exceed  $500  worth  of  furs  in  county  of 
residence  only.  Dealers  and  buyers  must  make 
annual  reports. 

Possession  and  sale:  Skins  of  fur  animals  lawfully 
taken  may  be  bought,  sold,  and  possessed  at  any 
time. 

Shipment  and  export:  No  restriction  on  skins 
lawfully  taken. 

Propagation:  Fur  animals  may  be  taken  for  prop- 
agation under  permit  (fee,  $1)  of  State  game  warden- 
Bounties:  Wildcat,  $2;  hawk,  25  cents;  crow,  15 
cents,  each,  Nov.  20  to  Feb.  15.  Paid  by  depart- 
ment of  conservation  and  development  through 
county  game  wardens. 

61  North  Carolina:  Board  of  conservation  and 
development  may  make  regulations  governing  use 
of  steel  traps  in  taking  fur  animals,  and  may  pro- 
hibit their  use  in  any  county  or  district  upon  peti- 
tion and  hearing.  Animals  committing  depreda- 
tions may  be  taken  at  any  time. 

62  Raccoon  and  opossum  may  be  taken  with 
dogs  and  gun  only.     Oct.  1-Feb.  15. 

63  Foxes  are  classed  as  game  animals,  but  no 
season  is  fixed  under  State  law.  County  laws 
governing  the  hunting  or  taking  of  foxes  are  enforced 
by  State. 


NORTH  DAKOTA 

Open  seasons:  6*  Dates  inchisive 

Mink,  weasel,  raccoon,  fox Nov.  15-Feb.  15, 

Muskrat Dec.  15-Feb.  15. 

Skunk,  badger Nov.  1-Feb.  28. 

Beaver No  open  season.6» 

Other  fur  animals No  close  season. 

Prohibited  methods:  Unlawful  to  cut  into, 
molest,  destroy,  or  dynamite  any  beaver  dam  or 
beaver  or  muskrat  house  or  mound;  or  to  shoot  or 
spear  muskrats;  or  to  flood  the  burrow  or  retreat 
of  badgers. 

Licenses:  Resident,  $2;  nonresident,  $25;  issued 
by  commissioner,  deputies,  and  county  auditors. 
License  not  required  of  person  under  16  or  of  resi- 
dent or  members  of  family  residing  permanently 
with  him  to  trap  on  own  cultivated  land  during 
open  season,  except  for  beaver.  Fur  dealers:  Non- 
resident buyer  or  shipper  or  agent,  $25;  resident 
shipper  or  buyer,  $5  for  each  place  of  business  in 
State;  resident  traveling  agent,  buyer,  or  shipper, 
$15;  issued  by  game  and  fish  commissioner.  Fur 
dealer  must  render  annual  report.  Unlawful  to 
trap  muskrats  on  posted  lands  of  another.  Aliens 
prohibited  from  hunting,  taking,  or  killing  any 
wild  animal,  except  in  defense  of  person  or  property. 

Possession  and  sale:  Skins  of  fur  animals  legally 
killed  may  be  possessed  or  sold  during  open  season 
and  first  10  days  of  close  season.  Possession  and 
sale  during  close  season  allowed  under  permit. 

Shipment  and  export:  No  restrictions,  except 
as  to  beaver,  on  pelts  legally  taken. 

Propagation:  State  game  and  fish  board  issues 
permits  (fee,  $5)  to  breed  and  domesticate  fur 
animals,  and  also  permits  to  sell  or  ship  them  when 
raised  in  captivity.  Under  permit  from  board  and 
$500  bond  such  fur  animals  may  be  taken  at  any 
time  for  breeding  purposes.  Annual  reports  are 
required  of  licensed  breeders. 

Bounties:  Adult  wolf  or  coyote,  $3;  pups,  $1.50 
each. 

OHIO 
Open  season.ss:  66  Dates  inclusive 

Raccoon,  67  sktmk,  opossum...  Nov.  15-Feb.  1. 

Fox Nov.  15-Jan.  1. 

Mink Nov.  15-Mar.  1, 

Muskrat,  in   Lake  Erie  trap- 
ping district- Dec.  1-Mar.  15.68 

In  inland  trapping  district...  Nov.  15-Mar.  1.6' 

Prohibited  methods:  Unlawful  to  dig  out  or  de- 
stroy the  house,  den,  or  burrow  of  fur  animals  or  to 
smoke  or  drown  the  animals  therefrom.  Unlawful 
to  spear  muskrats,  or  to  take  raccoons  from  dens. 

Licenses:  Resident  citizen,  $1.25;  nonresident  citi- 
zen, $15.25;  issued  by  county  and  township  clerks 
and  clerks  of  common  pleas  courts.  License  not 
required  of  owners,  managers,  tenants,  or  their 
children  to  trap  during  open  season  on  own  land. 
Written  permission  from  owners  or  authorized 
agents  required  to  trap  on  lands  of  another. 

6<  North  Dakota:  Fur  animals,  except  beavers, 
may  be  kflled  at  any  time  to  protect  one's  own 
property,  but  pelts  of  such  animals  may  not  be 
commercialized  in  except  during  open  season. 

65  When  beavers  in  any  locality  have  become  so 
numerous  that,  in  the  judgment  of  the  game  and 
fish  commissioner,  a  limited  number  may  be  taken 
without  unduly  depleting  the  species,  or  when  they 
cause  substantial  damage  to  public  or  private  prop- 
erty, the  commissioner  may  issue  to  any  landowner 
or  his  agent  a  license  (fee,  $3)  authorizing  the  taking 
of  a  specified  number.  Licensee  must  report  within 
10  days  the  number  of  animals  taken,  and  must 
procure  from  commissioner  a  tag  (fee,  $1  each)  for 
each  animal  or  pelt  taken.  Tagged  animals  or 
pelts  may  be  bought,  sold,  possessed,  or  transported 
at  any  time  under  regulations  of  the  commissioner. 

66  Ohio:  Protected  fur  animals,  when  damaging 
property,  may  be  destroyed  by  owners  or  tenants 
of  land  (except  on  Sunday).  Skins  may  not  be 
removed  from  animals  so  killed. 

67  Raccoons  may  not  be  taken  except  from  6  p.  m. 
to  6  a.  m.  and  at  field  trials. 

68  Lake  Erie  trapping  district  includes  Lake  Erie 
and  water,  lands,  and  marshes  adjacent  to  or 
within  10  miles  thereof;  inland  district  includes  rest 
of  State. 
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fur  animals  or  vermin.'  "All  traps  must  bear  metal 
tag  showing  name  and  address  of  owner,  must  be 
visited  once  in  every  36  hours,  and  at  end  of  open 
season  must  be  taken  up  or  sprung.  Unlawful  to  dig 
out  fur  animals;  to  drive  them  from  holes  or  dens  by 
use  of  smoke,  explosives,  or  chemicals;  to  cut  den 
trees;  or  to  take  fur  animals  by  use  of  poison.  Beaver 
houses  and  dams  are  protected,  except  under  special 
permit.  Unlawful  to  disturb  traps  of  another  or  to 
remove  fur  animals  therefrom. 

Bag  limits:  One  bear  a  season,  or  four  to  a  camp 
or  body  of  men;  3  raccoon  a  day,  10  a  season. 

Licenses:  Nonresident,  $15.  Resident,  $2.  Issued 
by  county  treasurer.  Mmors  under  16  may  trap  fur 
animals  and  vermin  without  a  license.  Licensee 
required  to  wear  tag  on  middle  of  back.  Resident 
citizen,  members  of  family,  and  regularly  hired  help 
residing  on  and  cultivating  land  may  hunt  on  such 
land,  and,  with  consent  of  owner,  on  adjoining  land 
without  a  license,  during  open  season.  Alien  not 
permitted  to  hunt  or  kill  any  wild  animal  in  State, 
except  in  defense  of  person  or  property.  Trapper 
must  report  to  board  of  game  commissioners  number 
of  each  kind  of  fur  animals  killed.  Resident  fur 
dealer,  buying  and  selling  in  State,  $5;  interstate, 
$10.    Nonresident  fur  dealer,  $50. 

Possession  and  sale:  Bears  may  be  possessed  only 
during  open  season  and  first  30  days  of  close  season. 
Bear  and  raotoon  skins  taken  during  open  season 
may  be  possessed  or  sold  at  any  time.  Raw  skins 
may  be  possessed  during  the  open  season  and  the 
first  15  days  of  close  season. 

>  Shipment  and  export:  Skins  of  bears  and  rac- 
coons legally  taken  may  be  shipped  or  exported  at 
any  time.  Packages  must  be  plainly  marked  to  show 
contents,  name  and  address  of  owner,  and  county 
in  which  taken.  Nonresident  licensee  may  take  out 
one  bear  legally  killed.  No  other  restrictions  on 
skins  legally  taken  and  possessed. 

Propagation:  Fur-farming  license,  fee  $1;  license 
required  to  breed  and  sell  ferrets,  $25;  to  possess  a 
ferret  without  breeding,  $1. 

Bounties:  Wildcat,  $15;  gray  fox,  $4;  weasel,  $1. 
Goshawk  (Icilled  Nov.  1-May  1),  $5.  Affidavit 
on  form  supplied  by  game  commission  must  ac- 
company entire  unmutilated  sldn  of  animal  when 
presenting  cliiim  to  board  of  game  commissioners 
at  Harrisburg. 

RHODE  ISLAND 
Open  seasons:  "  Dates  inclusive 

Skunk. Nov.  1-Mar.  15. 

Raccoon Oct.  1-Jan.  31. 

Muskrat,  mink,  otter  (see  ex- 
ception)  Nov.  1-Jan.  31. 

Exception:  Muskrat  in  Bris- 
tol and  Newport  Counties.  Dec.  1-Feb.  29. 

Other  fur  animals No  close  season. 

Prohibited  methods:  Unlawful  to  spread  poison 
outside  of  buildings,  or  to  set  wire  snares,  or  to 
use  steel  traps  with  teeth  or  with  spread  over  6 
inches,  or  choke  traps  with  greater  openings  than 
6  inches.  Traps  must  be  concealed  so  as  not  to 
endanger  domestic  animals  and  must  be  visited  at 
least  once  every  24  hours. 

Licenses:  Hunting  hcense  required  for  trapping; 
Resident,  $2.25;  nonresident,  $10.25;  alien,  $15.25; 
issued  by  town  and  city  clerks.  License  not  re- 
quired of  resident  or  his  immediate  family  to  hunt 
or  trap  on  agricultural  lands  on  which  actually 
domiciled;  nonresident  owning  real  estate  valued 
at  not  less  than  $500,  and  nonresident  member  of 
club  incorporated  for  hunting  or  fishing  purposes 
prior  to  January  1,  1909,  vv^hich  owns  real  estate 
assessed  for  taxation  at  value  of  not  less  than  $1,000, 
may  procure  license  at  a  fee  of  $2.25;  nonr^ident 
guest  of  incorporated  fox  hunting  club,  $2.25  (au- 
thorizes fox  hunting  and  is  good  for  6  days);  licenses 
not  issued  to  minors  under  15.  Written  permission 
required  to  trap  on  inclosed  lands  of  another. 

Possession  and  sale:  No  restrictions  on  skins 
legally  taken. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  No  legislation. 

Bounties:  Fox,  $5;  crow  and  certain  hawks  and 
owls,  25  cents;  paid  by  State. 

"  Rhode  Island:  Landowner  may  kill  muskrat, 
raccoon,  skunk,  and  mink  on  own  land  at  any  time. 


SOUTH  CAROLINA 
Open  seasons:  Dates  inclusive 

Mink,  muskrat,  otter,  skunk, 
and  other  fur  animals  (trap- 
ping) (see  exception) Nov.  2&-Mar.  1.78 

Exception:  In  Hampton 
County  (all  fur  animals  ex- 
cept foxes) Nov.  l-Feb.  1. 

Raccoon,"    opossum,    fox  ^o 

(hunting) Sept.  1-Mar.  1. 

Bear No  close  season. 

Prohibited  methods:  Hunting  at  night  prohib- 
ited except  for  raccoon,  opossum,  fox,  mink,  and 
skunk.  Unlawful  to  shoot  or  trap  foxes,  to  dig  them 
out  of  ground,  or  to  push  or  drag  them  out  of  tree  or 
log.  Unlawful  to  set,  sell,  make,  or  use  steel  trap  or 
any  like  device  witliin  State  except  steel  traps  may 
be  set  within  200  yards  of  residence,  or  25  yards  of 
poultry  house  for  protection  of  property.  Use  of 
deadfall  prohibited. 

Licenses:  Hunting  license  required:  Resident, 
county  hcense,  $1.10;  State,  $3.10;  issued  by  county 
game  warden  and  his  agents;  nonresident,  $15.25; 
issued  by  county  game  warden.  Fur  buyer:  Non- 
resident, $200;  resident,  $25.  No  license  required  of 
resident  owners,  tenants,  their  children,  or,  under 
written  permission,  their  employees  to  hunt  during 
open  season  on  own  lands.  Consent  of  owner  or 
manager  required  to  hunt  or  trap  on  lands  of  an- 
other. 

Possession  and  sale:  No  restrictions  on  skins  of 
fur  animals  legally  taken. 

Shipment  and  export:  Skins  of  fm*  animals  must 
be  tagged  by  State  warden  or  deputy  before  being 
shipped  or  transported.  Tag  fees:  Otter,  red  fox,  $1; 
raccoon,  gray  fox,  mink,  25  cents;  skunk,  10  cents; 
opossum,  muskrat,  5  cents.  Packages  containing 
furs  for  transportation  must  bear  certificate  of  State 
warden  or  deputy  that  tag  required  to  bo  attached 
to  each  pelt  has  been  properly  attached  and  paid  for. 
Persons,  firms,  or  corporations  shipping  furs  must 
make  monthly  report  to  county  game  warden  of 
number  of  skins  shipped  or  transported.  Shipments 
must  be  labeled  to  show  number  and  kind  of  skins  in 
package  and  consignor  and  consignee.  No  other 
restrictions  on  skins  of  fur  animals  legally  taken. 

Propagation:   No  legislation. 

Bounties:   None  paid. 

SOUTH  DAKOTA 

Open  seasons:  si  Dates  inclusive 

Muskrat  S2 Jan.  15-Mar.  15. 

Opossum Dec.  15-Mar.  1. 

Raccoon Nov.  1-Jan.  31. 

Skunk  82 Nov.  1-Dec.  31. 

Beaver,82  otter,  silver,  black, 
or  cross  fox No  open  season. ' 

Other  fur  animals No  close  season.1 

Prohibited  methods:  Unlawful  to  shoot  or  spear 
muskrats,  or  to  destroy  or  molest  muskrat  houses, 
except  that  these  may  be  opened  without  injury 
thereto  for  purpose  of  placing  traps  therein  during 
open  season.  No  person  may  set  or  operate  more 
than  75  traps  at  any  one  time; 

Licenses:  Resident  only,  $2;  issued  by  director  of 
game  and  fish  and  county  treasurer.  Fur  dealer's 
license  (no  fee)  issued  by  director  of  game  and 
fish.  Licenses  not  required  of  residents  under  14, 
nor  of  landowners  trapping  on  own  lands  during 


"  South  Carolina:  Wildcats  may  be  killed  without 
license  at  any  time  by  officers  of  the  law  and  by 
landowners  upon  their  own  holdings. 

"9  Raccoons  may  be  killed  after  July  15  by  owners 
of  crops  that  they  are  destroying. 

8«  Trapping  of  foxes  prohibited.  Foxes  may  bo 
hunted  or  chased  with  dogs  on  own  or  controlled 
land,  Sept.  1-Mar.  1,  and  foxes  doing  damage  may 
be  shot  on  own  or  controlled  lands  at  any  time. 

81  South  Dakota:  Trapping  season  opens  and  closes 
at  noon. 

82  Raccoon  and  skunk  doing  damage  around 
buildings  may  be  killed  at  any  time,  and,  under  per- 
mit from  director  of  game  and  fish,  muskrats  or 
beavers  damaging  irrigation  ditches,  embankments, 
or  pubhc  highways  may  be  taken  at  any  time.  Di- 
rector of  game  and  fish  may  authorize  trapping  of 
beavers  on  public  lands  or  game  preserves. 
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open  8ea5on.  Unlswftil  to  hunt  on  cultivated 
or  itosledl  auds  of  another  wiUiout  pormiaslon  of 
owner. 

ro—BMion  and  aala:  DeaTor  skins  must  bear 
metal  tag  (f«o,  £0  cents)  from  director  of  gama  and 
fish  and  such  skins  lawfully  possrased  may  be  sold 
and  shiptMHl  under  permit,  itaw  furs  may  be  pos- 
'  during  open  season  and  Qrst  10  da>-s  of  oom 

1     v  ..^  t    from  director  of 

_        a:  ship  beaver  skins; 

unlawfi:  :<  )t«ctod  fUr  animals 

durinj:  duic  icaiou.  whcOicr  UU^on  or  killed  within 
or  wittiout  State. 

Propogalion:  Breeder's  permit  r(>iuir<'«l  to  citn- 
duct  a  fur  fann;  foes,  tl  for  ei*' :  -.rk,  or 

crass  fox.  and  $1  for  ea<m  other  k  i.tii;il. 

Bounties:    !?oiiri!ios  not  c\«.o<  si.,  ( i- 

f\<  ;o  A.i- 

p;.  ito  or 

I»i  .;ir.  J^{; 

mountain  lion,  $iu,  lyui,  bobuil,  U.  Sol  pjiul  on 
animals  raised  in  captivity  or  for  commercial  pur- 
poses. 

TENNESSEE  « 

Open  seasons :  Dati*  ineluskf . 

Raccoon,       mink.  a, 

skunk  (see ei<  <  .  Nov.  1&-Feb.  15.»« 

Exception:    In  .  d 

Johnson  Count  ics. No  open  season. ^ 

Opossum  (see  exception) Oct.  15-Jan.  15. 

Excepfinn:    In     Blount    and 

J"  lies Noopenseason. 

Othei  (see  excep- 

ti>  Noopenseason." 

Ezcf ;■:.!' :i:    Vu\    in    Dickson 

an«i  Ilou-ston  Counties No  close  season. »» 

Prohibited  methods:  l".s<'  of  Hdi^orT^    rh#>iiM,-J< 
explosives,  sn;u"es,  and  do 
traps  must   bo  placed  ui 

entriiiio  to  lidle.  (.tve,  den,  ,.  ^.  ......  ,.,.,.. 

nr  within  36  hours  and  captured 

n: 

I  iii-»>T>m>  rcdlliroii   In  l  r-i  n  — Tinn. 


Ou 
5!; 

$: 

qi; 

ni'.  . 

lei?aliyt 
SUpn. 
owner  c 
bearing 
license  ; 
animals 


notions  on  skins 


^TeniUMu:  Trapr-inp  on   State  property,   in- 
cluding lakes,  i 

••Raccoon.  <  i  skunk  may  be  taken 

with  dop?  fn   '  ;y  Nov.  l.vVeb.  15;  in 

Jf  in  Johnson 

\  '  inay  kill  or 

y'  ire  a  menace 

»"  'U  and  opossum  may  be 

^  .  Henry  County  Oct.  1- 

^  tuxes  may  be  ctiascd  with  dogs  for  sport  at  any 
time. 


TBZA8 


<>(•■■ 

Bear 
Beav 


Exc 


lMt»  InetutlM. 
Nov.  16-Deo.  Jl. 
No  open  I 


U  li  ■  ■ 

>Vh.irt< 

Beaver, 

River. 

Mu.5kmt  (s<  ■ 

f^teption' 

In  .\nj;« 

Fot  (.see  ex' 

Exerptionr 

In  Any< 

que, 

Burlo 

("ald^v 

rado.  ' 

Dalli. 


II  Cot 

west 


IltlOS 

of 


Pecos 


No  close 

Jan  1  Jan.ni. 


1  Jau.  31. 
1-Feb.  16. 


Other 

Excr: 
It. 
Prohibited  V 
places  of  ma- 
only  he  tntrr: 

ni' 

fl 


Lironw'a:   J; 
cen.««e  not  reqn 
Resident,  jn  ' 
fish,  an'l 
clerks.    ' 
closed  la 


No  open 


l-Jan.  31. 
i-Fcb.  15. 

;  -fn  .sciison. 


.ndu^^J  lands  of 


-     LI. 

lealer: 

.•  iinc. 


••  TVxos;  Unlawful   to  use  steol 
snare,  or  any  mechanical  device 
or  pistol  in  taking  fiir-bearing  an^ 
.\ngelina,     Brazos.     Cheroki-*. 
Harris.  HarrL-^ 
Nacogdoches, 

Aupistine,    Su;  .^^ 

Tyler  Counties.     Uuly  U>ualid«  residents  may  trap 
in  Wood  County. 
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sworn  monthly  report  of  skins  purchased  or  shipped 
out  of  State. 

Possession  and  sale:  Possession  of  untagged  pelts 
during  closed  season  prohibited,  but  pelts  taken 
during  open  season  and  properly  tagged  may  be 
held  during  closed  season  and  sold  at  any  time. 
No  restriction  on  possession  for  personal  use  of  skins 
taken  during  open  season.  Trapper  is  allowed  15 
days  after  close  of  season  for  drying  pelts  taken 
during  open  season,  and  pelts  intended  for  sale 
must  be  tagged  by  trapper  within  5  days  after 
close  of  season.  Fur  tax,  beaver,  mink,  and  rac- 
coon skins,  5  cent5  each;  other  skins  1  cent  each, 
such  tax  to  be  paid  by  dealer,  or  by  trapper  before 
being  sold  or  offered  for  sale.  Unlawful  to  purchase, 
on  land  of  another,  pelts  of  muskrats  taken  or 
trapped  on  such  land,  except  from  the  landowner 
or  his  agent. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken  or  obtained  and  on  which  tax  has 
been  paid.  Each  pelt  in  shipment  must  be  tagged. 
Unlawful  to  ship  in  or  out  of  State  untagged  pelts. 

Propagation:  Permit  (fee,  $5)  must  be  obtained 
from  game,  fish,  and  oyster  commission  to  trap, 
keep,  or  transport  wild  animals  for  propagation. 

Bounties:  Commissioner's  court  in  Jack,  Shackel- 
ford, Wise,  and  Young  Counties  may  pay  bounty 
of  not  more  than  $50  for  each  wolf  scalp.  On  peti- 
tion of  200  freeholders  in  Bastrop,  Brazos,  Erath, 
Hood,  Grimes,  Jasper,  Lampasas,  Limestone, 
McCulloch,  Mills,  and  San  Saba  Coimties,  and  50 
freeholders  in  Sterling  County,  commissioner's 
court  may  pay  bounty  on  wolves,  wildcats,  and 
other  predatory  animals. 

UTAH 

Open  seasons:  8?  Dates  inclusive 

Bear No  close  season. 

Beaver,83  otter No  open  season. 

Mink,  muskrat,"  marten,  rac-fOct.  15-Dec.  15. 
coon IFeb.  15-Apr.  1. 

Other  fur  and  predatory  ani- 
mals  No  close  season. 

Prohibited  methods:  Use  of  silencer  on  gun  and 
discharge  of  firearm  from  automobile  or  within  50 
feet  of  a  public  highway  prohibited.  Unlawful  to 
disturb  muskrat  houses  or  dens,  or  to  set  traps 
within  25  feet  thereof. 

Licenses:  Resident  citizen,  $5.  Issued  by  State 
fish  and  game  commissioner  or  deputy,  county 
clerk,  or  deputy  or  authorized  agent.  Not  issued 
to  minors  under  16.  Unlawful  to  disturb  or  remove 
traps  of  licensed  trappers  on  public  domain  or  on 
lands  where  they  have  permission  to  trap.  Aliens 
other  than  homesteaders  are  not  permitted  to  hunt 
or  trap. 

Possession  and  sale:  Skins  of  fur  animals  legally 
taken  may  be  possessed  and  sold  at  any  time, 
except  that  skins  of  beavers,  which  may  be  taken 
only  under  permit  when  doing  actual  damage  to 
property,  must  be  turned  over  to  the  commis- 
sioner to  be  sold  by  him.  Possession  of  beaver 
and  otter  skins  prohibited,  except  by  a  permit 
holder,  unless  tagged  by  commissioner.  Green  pelt 
or  carcass  of  fur  animal  may  not  be  possessed  ex- 
cept during  open  season  and  15  days  thereafter. 

Shipment  and  export:  Shipment  and  export  of 
furs  legally  taken  and  possessed  permitted  at  any 
time.  (See  Possession  and  sale.)  Skins  of  beavers 
taken  under  permit  of  the  commissioner  may  only 
be  shipped  by  the  permittee  to  the  commissioner 
for  sale.  Shipment  or  export  of  beaver  and  otter 
skins  prohibited,  unless  such  skins  are  tagged  by 
the  commissioner.  *8 


S7  Utah:  Commissioner  may  shorten  or  close  sea- 
sons on  fur  animals,  or  further  restrict  number  that 
may  be  taken  where  necessary  to  aflord  sufficient 
protection  to  any  species. 

s«  When  beavers  are  destroying  property.  State 
fish  and  game  commissioner  may  grant  permit  to 
trap  them,  but  hides  of  animals  so  taken  must  be 
delivered  to  and  sold  by  commissioner,  who  shall 
recompense  for  trapping  in  not  more  than  half  the 
proceeds  from  sales. 

S9  Property  owners  may  trap  muskrats  doing 
actual  damage  to  dams,  ditches,  or  watercourses 
In  sufficient  numbers  to  insure  protection  to  such 
property. 


Miscellaneous:  Use  of  flesh  of  game  animals  or 
birds  as  trap  bait  for  fur  animals  prohibited. 

Propagation:  Permit  (no  fee)  from  commissioner 
required  to  propagate  fur  animals,  but  such  ani- 
mals held  under  permit  may  not  be  killed  during 
clovse  season. 

Bounties:  Wolf,  mountain'lion,  cougar,  $15;  bear, 
$10;  coyote,  $6;  lynx,  bobcat,  $3. 

VERMONT 

Open  seasons:  w  Dates  inclusive 

Muskrat  (see  exceptions) Nov.   1-Apr.  20. 

Exceptions:  On  shores  of  Lake 
Champlain  in  Rutland 
County;  Poultney  River 
below  Carvers  Falls,  and 
shores  of  Lake  Memphrem- 
agog  in  Orleans  County. .  Jan.    1-Apr.    30. 

Waters  and  shores  of 
Lake  Champlain  in  Addi- 
son and  Chittenden  Coun- 
ties; Shelburne  Pond  and 
banks  and  waters  of  La 
Platte  River  in  Shelburne; 
Hinesburg  Pond  (Lake  Iro- 
quois) in  Hinesburg;  East 
Creek,  Dead  Creek,  Lemon 
Fair,  Little  Otter  Creek, 
Lewis  Creek,  Leicester 
River,  or  their  tributaries 
or  Otter  Creek  in  Addison 

County Jan.    l-Apr.    20. 

Mink  (see  exceptions) ,  raccoon, 
fox,  otter   (see  exception), 

marten,  skunk Nov.  1-Feb.  15. 

Exceptions:  Mink  and  otter, 
on  shore-s  of  Lake  Cham- 
plain in  Rutland  County; 
Poultney  River  below  Car- 
vers Falls;  shores  of  Lake 
Memphremagog  in  Or- 
leans County Jan.    1-Apr.    30. 

Fox,    in     Franklin    County.,  No     open 
season. 

Beaver,  fisher  cat No  open  season. 

Prohibited  methods:  Use  of  set  guns,  snares,and 
poisons  prohibited;  bear  traps  must  be  carefully 
safeguarded,  and  visited  once  in  48  hours.  Un- 
lawful to  open  or  destroy  a  muskrat  house  or  to 
place  a  trap  therein  or  at  its  entrance.  Unlawful 
to  take  skunks,  raccoons,  or  foxes  from  holes  or 
dens  by  cutting,  digging,  smoking,  trapping,  or 
snaring,  or  use  of  chemicals  or  any  mechanical 
device. 

Licenses:  Resident,  $1;  nonresident,  $50;  issued 
by  town  clerk.  Owners  of  farm  lands  and  their 
resident  minor  children  or  tenants  may  take  fur 
animals  on  own  lands  during  open  season  without 
a  license.  License  not  required  of  person  under 
15  to  trap,  and  not  issued  to  person  tmder  16  without 
written  consent  of  parents  or  guardians.  Non- 
resident citizen  owning  improved  real  estate  ap- 
praised at  not  less  than  $1,000  upon  which  he  pays 
taxes  may  obtain  a  resident  license.  Persons 
trapping  on  inclosed  lands  or  another  must,  within 
12  hours,  inform  owner  of  location  and  number  of 
traps  and  must  visit  traps  at  least  once  in  24  hours. 
Fur  dealer:  Resident,  $2;  nonresident,  $50. 

Possession  and  sale:  Possession  of  fur  animals 
during  close  season  prohibited,  but  the  fur  or 
skins  of  animals  legally  taken  may  be  possessed, 
bought,  or  sold  at  any  time. 

Shipment  and  export:  Packages  containing  fur 
animals  or  parts  thereof  delivered  to  a  common 
carrier  for  transportation  must  be  tagged  to  show 
number  and  kind  of  such  animals  or  skins  therein, 
names  of  consignor  and  consignee,  station  from 
which  shipped,  and  destination.  A  person  re- 
quired to  have  a  license  must  also  show  number 
of  his  license  on  shipping  tag.  No  other  restrictions 
on  skins  legally  taken  and  possessed. 

Propagation:  State  fish  and  game  commissioner 
issues  special  permits  for  propagating  fur  and  game 

»«  Vermont:  Fur  animals  may  be  killed  at  any 
time  to  protect  one's  own  property,  but  such  killing 
must  be  reported  to  commissioner  within  84  hours 
and  pelts  held  for  official  inspection.  Disposition 
of  pelts  so  taken  prohibited  except  under  certificate 
of  commissioner. 
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wntnift^  (fM,  12  for  each  snecios  and  expense  of 
taggioii)>  Animals  bred  on  lur  larmii  may  be  sold 
anlT  transported  alive  at  all  times  when  bearing 

Identiflr-i •  ■ -^  Itresorilxsl  by  oommissioner. 

Bound  iHiy  no  bounty  on  bey  lynx  or 

bobait ..  -.lesnake. 

VIRQINIA  « 

*>  n  M  Doit*  inetuticf. 

■— <- "'^'i Doc.  15-Mar.  31. 

I'mnk- 
and 

Anpt    lft-Mi»r,  14. 


.\.;  ^,-t;:.  reason, 
^ov.  i-Jau.31. 


Sept.  16-Mar.  14. 


Dear. 


No  open 


,.cO 


Nov.l^Jan.31." 


!•  rank- 

and 

c^  (ex- 

■riink'l" 


Sept.16-Mar.ltM 


mu5kral  m  CurruU  Coun- 


ty). 


rio.    Cul- 

\Varren, 

NelsuD, 

.,  1 V  a  n  I  a 


No  open  season. 


Nov.  1-Nov.  30. 


Amelia,    Clarke, 

n.        I/unprihurp, 


No  open  season. »» 

■\     and 

, Nov.   1-D©c.  31. 

metiM»di:M  Unlavrftil  to  take  inu-^k- 
r  iter  sections  of  State  from  half  an 

b.» .jiiset  to  half  an  hour  before  sunrise. 

exc^iit  by  traps.    Traps  most  be  marked  with 
name  and  adoress  of  trapper.    Traps  most  be 


n  Virginia:  Commission  of  game  and  inland  flsh- 
erlee  mav,  by  r^^ulation,  restrict  or  extend  the  sea- 
sons and  the  manner  and  means  by  which  fur  ani- 
mals may  betaken. 

•*  The  seascms  stated  are  for  trapping  only  and  do 
not  refer  to  hnnting.  Information  ooncerning  local 
laws  or  regulations  Tor  the  hunting  of  foxes  and  other 
fur  animals  may  be  obtained  ttom  the  Commission 
of  Game  and  Inland  Fisheries,  Richmond,  Va. 

**  Landowners  may  trap  far  unimals  on  their  own 
land?  at  anv  time. 

!  o  set  steel  traps  at  any  time  in 
impton,  Lee,  Albemarle,  Am- 
-ussex,  and  Carroll  C<mnties 
eicopt  hv  landowner  on  own  lands.  In  Rock- 
bridge. Albemarle,  Amherst,  Charlotte,  and  Sussex 
Counti«  a  landowner  may  issoa  written  permit  for 
trapping  on  his  own  land. 

••  Landowner  may  trap  fozas  on  own  land  in 
Amelia,  Nottaway,  FrankUn,  and  Lunenburg 
Counties. 


$16.M  talMO  own- 
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inspected  onoe  In  each  94  h 
steel  trapa  in  SooUuunpt 
except  by  landowners  in 
licetiMat  CombIn<»i  >' 
ping:  Nonresident,  ^ 
cr  of  real  estate  tv 
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and  16  for  each  addiliuuBl  cuui 
{7A  (ooonty)  and  $5  for  each 
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WASHINGTON 
Open  seasons:** 

Heaver,  otter,  fisher,  marten...  No  open 
Other  fur  animals  (oi)cn  season 
fixed  by  county  game  com- 


Prohlbited  methods:  No  stwl  trap  larpor  than 
No.  3  may  be  used  unless  a  notice  in  English  1  m- 
guage  enlarge  placard  is  plticed  above  trap.  I'n- 
lawful  to  take  fur  animals  with  gun  larger  than  10 
pauKc,  or  to  di.sturb  or  remove  traps  of  licensed 
trapper.  Traps  must  be  marked  with  the  name 
and  address  of  owner. 

Licenses:  Resident    cilirx;n,    $5     f  r 

dealer.  $10:  issued  bv  county  auditor. 
ro""ir,.,i  <,f  i.,,wi^.,v„.>r^  c,nd  loasehol 
(]  premises.    .^ 

II  -<reqairedt( 

tii. ,  ..  , .;  w... >as.    Taxlder- 

FMKWMon  and  sale:  Beaverskinso) 
out  state,  if  inspected  and  tagsed  or  .•^t 

10  cental    >'^-    v.iit>nrvi«:r>r  n(  gaOW  UKI    ■ 

county  maybepos 

at  any  legally  tak< 

from  w.; v  .   y  be  posBess^ 

transportod  at  uuy  imui. 

Shipment    and    export:  Skins    of 
le^y  taken  and  posseeaed  may  be  sh 
time. 

Propagation:  Breeder's  lioense  (fse, 
$10)  required.    Brseder's  ownershin  . 
muskrat  on  inclosed  area  ' 
to  county  game  commissi 
and  $1  for  each  nuiskrat  fou:.. 
a  commission  selected  i|s  provid. 

Bonntiea:  Paid  by  State.  < 
mitted  to  pay  bounties  on  mouui 
lyiu  or  wildcat,  coyote,  timber  v>oH;  aud  iu  tUo 

»W<uhinffUm:  Communicate  with  county  game 
commission  at  ooonty  seat  or  snpervteor  of  game 
and  game  fish.  Box  384,  Seattle  Fur  animals  may 
be  trapped  by  landowners  or  tenants  when  destroy* 
Ing  crops,  domestic  animals,  or  poultry. 

*'  County  game  commission  may  remove  or  kill 
game  doing  damage  to  property. 
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Columbia  River  district  bounties  are  paid  on  seal 
or  seal  liou  and  hair  seal  by  food  fisheries  division. 

WEST  VIRGINIA 
Open  seasons:  Dctss  inclu^ve 

Skunk,  raecoon,  opossum Nov.  1-Jan.  31. 

Red  fox,  in  Brooke,  Cabell, 
Fayette,  Harrison,  Kana- 
wha. Lewis,  Mason,  Mingo, 
Morgan,  Pleasants,  Put- 
nam, Ritchie,  Summers, 
Taylor,  Upshur.  AVctzel, 
AVirt,  Wood,  and  Wyoming 

Counties Dec.  2-Jan.  31. 

In  rest  of  State No  close  season. 

Beaver,  otter No  open  season."* 

Muskrat Nov.  1-Feb.  29. 

Other  fur  animals.  - No  close  season. 

Prohibited  methods:  Unlawful  to  set  steel  or 
spring  bear  trap  on  land  of  another  or  on  own  lands 
unless  inclosed  by  fence.  Unlawful  to  hunt  wild 
animals,  except  those  that  take  refuge  in  trees,  with 
spot  or  jack  light  or  other  artificial  light,  or  to  cut 
down  any  tree  in  which  animals  den  or  take  refuge 
for  purpose  of  capturing  such  animals.  Unlawful 
to  own  or  possess  ferrets. 

Licenses:  Hunting  license  required  to  take  fur 
animals:  Resident,  $3  (State),  $1  (county  of  resi- 
dence and  adjoining  counties);  nonresident,  $ir>; 
issued  by  county  clerk.  Resident  landowner,  his 
resident  children,  or  tenants  may  hunt  or  trap 
during  open  season  on  own  land  without  a  license. 
License  not  required  of  minors  under  15.  Express 
permission  of  owner  or  tenant  required  to  set  or 
maintain  a  snare  or  trap  upon  land  of  another. 
Licensee  must  wear  tag. 

Possession  and  sale:  No  restrictions  on  skins 
legally  taken. 

Shipment  and  exp(H-t:  No  restrictions  on  skins 
legally  taken. 

Propagation:  Permit  (fee,  $1)  required  for  taking 
fur  animals  for  propagation. 

Bounties:  Game,  fish,  and  forestry  commission 
may  pay  bounties  on  predatory  wild  animals  and 
county  courts  of  Grant,  Greenbrier,  Monroe, 
Pendleton,  Pocahontas,  Randolph,  Harrison,  and 
Webster  Counties  may  pay  additional  bounty  on 
petition  of  100  citizens  and  voters. 

WISCONSIN 

Open  seasons:  Dates  inclusive 

Beaver,*"  marten,  fisher,  bear, 
fox  (silver,  silver  black, 

black) No  open  season. 

Otter,  mink,  (see  exception)  „_  Nov.  15-Mar.  1. 
deception;    Otter,   in   Mari- 
nette County.. No  close  season. 

Muskrat  (see  exceptions)  (open 
in  even,  closed  in  odd, 

years) Mar.  1-Apr.  25. i 

Exceptions:  In  Brown,  Calu- 
met, Fond  du  Lac,  Outa- 
gamie, Waushara,  Wau- 
paca,    and     Winnebago 

Counties Oct.  25-Apr.  l.i 

In  Buffalo,  Trempealeau, 
Jackson,  Wood,  Portage, 
Kewaunee,  and  all  other 
counties     south     thereof 
(open  in  even,  closed  in 

odd,  years) Mar.  1-Apr.  10.» 

In  Fox  Lake  and  Trenton, 
in  Dodge  County  (an- 
nual)  Feb.  1-Apr.  1. 

M  West  Virginia:  Commission  may  open  season 
on  beavers  and  otters. 

i^Wiscomin:  If  beavers  damage  property,  they 
may  be  captured  and  removed  under  permit  and 
direction  of  State  conservation  commission;  skins 
of  animals  that  are  killed  in  taking  must  be  deliv- 
ered to  conservation  commission.  O  wners  or  1  essees 
of  dams,  under  permit  of  conservation  commission, 
may  destroy  at  any  time  muskrate  to  protect  such 
dams  or  levees,  but  may  not  sell,  barter^  or  give 
away  skins  of  such  animals  killed  durmg  close 
season. 

1  Muskrat — No  open  season  on  Lakes  Mayflower, 
Norrie,  and  Pike,  in  Marathon  County,  in  village 
of  Marion  in  Waupaca  County;  on  Fish  or  Silver 


Raccoon. Nov.  1-Dec.  31. 

Skunk,  in  all  counties  south  of 
the  north  line  of  Buffalo, 
Trempealeau,  Jackson, 
Wood,  Portage,  Wau- 
paca, Outagamie,  Brown, 
and  Kewaunee  Counties 

(see  exceptions) Nov.  1-Jan.  31. 

-Erccp^zon;  In  Brown  County.  No  close  season. 
In  rest  of  State Oct.  15-Jan.  15. 

Other  fur  animals No  close  season. 

Prohibited  methods:  Unlawful  to  take  mink  or 
muskrat  with  aid  of  spear,  gun,  or  dog;  to  di:Jturb 
or  molest  muskrat  houses,  beaver  houses,  or  beaver 
dams,  or  to  molest  or  disturb  raccoon  or  skunk  dens 
or  trees.  Unlawful  to  set  trap  within  500  feet  of 
beaver  house  or  dam.  Unlawful  to  use  poison  bait, 
poison  gas,  dynamite,  or  other  explosive  in  taking 
wild  animals. 

Licenses:  Resident,  $1,  issued  by  conservation 
commission  or  county  clerks.  Each  trap  must  bo 
tagged  (fee  5  cents) .  Report  required  from  licensed 
trapper  on  or  before  February  1  of  each  year.  Non- 
residents not  permitted  to  trap;  alien  not  permitted 
to  hunt.  Written  consent  of  owner  or  occupant 
required  to  trap  minks  or  muskrats  on  agricultural 
lands  of  another. 

Possession  and  sale:  Possession  of  green  skins  of 
fur  animals  permitted  only  during  open  season  and 
first  5  days  of  close  season;  possession  prohibited 
of  skin  of  mink  or  muskrat  that  shows  that  animal 
has  been  shot  or  speared.  No  other  restrictions  on 
possession  and  sale  of  skins  legally  taken. 

Shipment  and  export:  No  restriction  on  skins 
legally  taken.  Shipments  of  furs  must  be  marked 
to  show  number  and  kind  of  hides,  name  and 
address  of  shipper,  and  number  of  his  trapping 
license. 

Propagation:  Under  license  and  supervision  of 
commissioner,  beavers,  muskrats,  skunks,  otters, 
minks,  raccoons,  fishers,  or  martens  may  be  taken 
and  transported  for  propagation  within  State. 
Special  licenses  required  to  conduct  fur  farms. 
Breeders  have  same  rights  in  silver,  silver-black, 
and  black  foxes  as  domestic  animals.  Unlawful 
to  trespass  on  posted  fox  farm. 

Bounties:  W^olf  cub  taken  between  March  1  and 
November  1,  $10;  mature  wolf  killed  at  any  time, 
$20;  wild  cat,  lynx,  $5;  paid  by  State.  County 
boards  may  offer  bounty  on  crow,  hen  hawk, 
pocket  gopher,  streaked  gopher,  groundhog  or 
wood  chuck,  English  sparrow,  blackbird,  or  rattle- 
snake. 

V^^YOMING 

Open  seasons:  Dates  inclusive 

Beaver  2_.. No  open  season. 

Otter,    fisher,    marten,    mink, 
fox,  raccoon... Nov.  16-May  1. 

All  other  fur  animals No  close  season. 

Prohibited  methods:  Unlawful  to  trap  bears. 

Licenses:  Resident  citizen,  $10;  nonresident  citi- 
zen, $50.  License  not  required  of  persons  under 
17,  nor  for  trapping  predatory  animals.  Permit 
for  trapping  in  State  game  preserves  and  national 
forests  (fee,  $1)  issued  by  State  game  and  fish  com- 
missioner. Employees  of  Federal  Government  do 
not  require  permit  to  trap  predatory  animals. 
Taxidermist,  $10.  Fur  buyer,  $10.  For  bear:  Non- 
resident, $25,  limit,  3  bears;  resident,  $1;  issued  by 
commissioner.  Dog  license,  $1  (required  for  each 
dog  used  in  hunting  bears  or  predatory  animals 
in  national  forests).  Permission  of  owner  required 
to  hunt  or  trap  on  inclosed  lands  of  another. 

Possession  and  sale :  Skins  of  beavers  killed  when 
doing  damage  to  real  estate  may  bo  possessed  when 
duly  tagged  by  commissioner  and  affidavit  is  fur- 
nished the  commissioner  by  owner  of  the  real  estate 
showing  damage  and  number  of  beavers  killed, 
and  upon  payment  of  $1.50  for  each  beaver  tag. 

lakes  in  Waushara  County;  nor  on  Horicon  Marsh 
in  Dodge  County. 

2  Wyoming:  If  beavers  damage  real  estate,  owner 
thereof  may  kill  them,  but  must  furnish  State  game 
and  fish  commissioner  with  affidavit  describing  real 
estate  and  showing  damage  and  number  killed. 
Skins  of  animals  so  taken  must  be  tagged  immedi- 
ately (fee,  $1.50  each). 
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any  open  season  for  trapping  is  protected  against 
other  trappers.  Unlawful  to  touch  or  interfere 
with  traps  set  by  licensed  trapper.  License  must 
be  returned  within  two  months  after  it  expires, 
with  a  statement  of  number  of  fur  animals  of  each 
kind  taken.  Fur  dealer:  Resident,  $25  (does  not 
apply  to  licensed  trapper  selling  skins  taken  by  him- 
self); nonresident  or  his  agent,  $200.  License  re- 
quired for  each  place  of  business.  Fur  dealer  must 
make  verified  report  every  three  months,  showing 
number  and  kind  of  skins  purchased  and  date  of 
transactions.  Taxidermist,  $5;  tanner,  $5.  Pro- 
vincial game  commissioner  may  grant  free  permit 
to  buy  furs  at  wholesale  from  hcensed  fur  dealers 
or  at  pubUc  auction. 

Possession  and  sale:  Bear  (except  white  or  Ker- 
modei  bear)  may  be  sold  in  eastern  district  from 
September  1  to  June  30,  and  in  western  district 
from  September  15  to  June  30.  Unlawful  to  sell 
pelts  taken  during  close  season  or  to  possess  un- 
prime  furs.  Possession  of  pelts  of  fur  animals 
allowed  only  during  open  season,  and  for  two 
months  thereafter  (three  months,  north  of  fifty- 
second  parallel),  except  under  special  permit  from 
provincial  game  commissioner.  Royalties  must 
be  paid  on  all  furs  exported  or  shipped  to  a  tanner 
within  Province. 

Shipment  and  export:  Export  of  pelts  of  fur 
animals  allowed  only  under  special  permit  of  pro- 
vincial game  commissioner.  Packages  must  be 
prepared  so  that  they  may  be  easily  opened  for 
examination,  or  labeled  with  full  description  of 
contents,  and  names  and  addresses  of  consignor 
and  consignee,  and  accompanied  by  export  permit. 
Importation  of  live  animals  prohibited  except 
under  permit. 

Propagation:  A  permit  from  provincial  game 
commissioner  is  required  to  propagate  fur-bearing 
animals  or  to  take  them  for  breeding  purposes. 
Breeder  must  keep  record  of  transactions  as  to 
purchases  and  sale  of  stock,  which  record  must 
be  open  to  inspection  of  any  game  warden,  and 
must  make  verified  report  to  provincial  game 
commissioner  on  or  before  August  31.  Live  ani- 
mals and  birds  may  be  exported  only  imder  permit; 
and  a  permit  is  required  to  take  foxes  or  other  fur 
animals  in  close  se;ison. 

Bounties:  Panther,  $40;  timber  wolf,  $25;  coyote, 
$2  (if  not  less  than  1  week  old).  (Rates  fixed  from 
time  to  time  by  lieutenant  governor  in  council.) 

MANITOBA 

Open  seasons:^  Dates  inclusive 
North  of  fifty-third  parallel— 
Fisher  or  pekan,  sable,  mar- 
ten, mink_ Nov.  1-Mar.  15. 

Otter Nov.   1-Apr.   30. 

Aluskrat Mar.  15-May  15."  " 

Fox  (other  than  Arctic,  blue, 

and  white),  lynx Nov.  1-Feb.  15. 

Fox,  Arctic  (blue  and  white).  Nov.  1-Mar.  31. 

Beaver No  open  season." 

South  offiJty4hird  parallel- 
Fisher  or  pekan,  sable,  majr- 

ten,  mink. Nov.  1-Feb.  29. 

Otter,  beaver  11 No  open  season. 

Muskrat- Mar.  15-Apr.  30. 

Fox,  lynx.. Nov.    1-Jan.   31. 

Prohibited  methods:  Use  of  poison  or  dog  in  tak- 
ing or  hunting  fur  animals  is  prohibited.  Un- 
lawful to  shoot  or  spear  muskrats  or  to  destroy  or 
molest  den  of  any  fur  animal.  Beaver  and  muskrat 
houses  and  dams  protected,  except  under  permit  to 
protect  property.  Unlawful  to  allow  dogs  in  marsh 
during  open  season  on  muskrat. 

Licenses:  Trapping:  Resident,  $2;  nonresident 
British  subject,  $100;  issued  by  minister  of  mines 
and  natimil  resources.  Permission  of  owner 
required  to  trap  on  cultivated  or  inclosed  lands  of 

•  Manitoba:  Lieutenant  governor  in  council  may 
shorten  current  open  season  on  fur  animals.  Trap- 
ping in  provincial  game  preserve  prohibited,  except 
as  provided  in  regulations. 

If  Muskrat  season  opens  and  closes  at  noon. 

"  Director  of  game  and  fisheries  may  take  neces- 
sary steps  to  prevent  damage  by  beavers  or  musk- 
rats,  but  pelts  so  taken  must  be  reported  within  10 
days  and  may  not  be  sold  except  under  permit 
and  payment  of  $1  royalty  on  each  skin. 


another.  Licensee  must  return  his  license  and 
make  report  during  month  of  June,  showing  number 
of  each  kind  of  animals  taken.  Fur  trading  licenses 
issued  by  minister  under  regulations  and  at  fees 
fixed  by  order  in  council.  Licensees  are  required  to 
keep  record  and  to  make  monthly  reports  of  furs 
handled.  Fur  dressing  and  tanning,  $10;  issued  by 
minister.  Licensee  must  keep  records  and  report  to 
chief  game  guardian  on  or  before  10th  of  each  month 
number  of  royalty  pelts  handled  and  name  and 
address  of  person  forwarding  or  delivering  skins. 
Royalties  of  varying  amounts  must  be  paid  on 
undressed  skins  or  pelts  of  fur  animals,  except  those 
imported  or  ranch  bred. 

Possession  and  sale:  Possession  of  unprime  skins 
prohibited.  Unlawful  to  purchase  or  sell  skins 
of  muskrats  that  have  been  speared  or  shot.  Any 
person  purchasing  or  acquiring  pelts  from  a  trapper 
must  have  license  or  permit,  and  must  ascertain 
that  trapper  holds  proper  trapping  permit  and  at 
same  time  record  his  name  and  number  of  his  permit. 
Unlawful  to  purchase,  barter,  or  trade  pelt  of  a  fur 
animal  taken  during  the  close  season  (does  not 
apply  to  imported  skins).  Unlawful  to  possess 
pelts  in  close  season  except  under  permit.  No  other 
restrictions  on  skins  legally  taken. 

Shipment  and  export:  Export  prohibited  of  un- 
prime skins  or  skins  on  which  royalty  is  payable 
unless  such  shipment  is  accompanied  by  permit 
procured  from  minister  and  has  attached  a  declara- 
tion of  number  and  kinds  of  skins  contained. 
Shipment  or  removal  from  Province  prohibited 
except  by  express  or  mail.  No  other  restrictions 
on  skins  legally  taken.  Export  prohibited  of  live 
protected  animals  (except  ranch-bred  animals) 
except  under  permit  from  minister  of  mines  and 
natural  resources  (permit  must  accompany  ship- 
ment to  destination);  fees,  for  black  or  silver  fox, 
$100;  for  other  fox,  $15;  for  otter,  $25;  for  beaver, 
$15:  mink,  $10;  fisher,  $30;  marten,  $15;  muskrat,  50 
cents. 

Propagation:  License  (fee,  $5)  must  be  obtained 
from  minister  to  operate  a  fur  farm  other  than  a 
muskrat  farm.  Muskrat  farm  or  ranch  of  160  acres 
or  less,  fee  $5  and  $1  for  each  additional  100  acres. 
Licensee,  from  time  to  time,  as  prescribed  by 
lieutenant  governor  in  council,  must  make  verified 
reports  showing  number,  species,  age,  and  sex  of 
animals  on  hand,  from  whom  procured,  and  num- 
ber that  have  died  dining  previous  6  months, 
with  cause  of  death.  Permits  may  be  issued  for  the 
taking  of  fur  animals  for  breeding,  at  fees  provided 
for  each  specias. 

Bounties:  Timber  wolf,i2  $5;  other  wolf,  $2;  half  is 
refunded  to  municipality  by  provincial  treasurer. 

NEW  BRUNSWICK 

Open  seasons:  Dates  inclusive 

Otter,  fisher,  marten  or  sable ..  Nov.  1-Mar.  31. 

Mink,  fox,  raccoon Nov.  1-Feb.  29. 

Muskrat  (see  exception) Mar.  25-May  1. 

Exception:  In  Carleton, 
Gloucester,  Kent,  Mada- 
waska,  Northumberland, 
Restigouche,  and  Vic- 
toria Counties Mar.  2.5-May  25. 

Beaver Noopenseason.i^ 

Other  fur  animals No  close  season. 

Prohibited  methods:  Unlawful  to  take  fur  ani- 
mal by  use  of  poisons,  with  aid  of  hounds,  or  with 
gun  equipped  with  silencer;  to  dig  out  foxes  or 
muskrats  from  their  homes  or  earth  burrows;  or 
to  shoot  muskrats. 

Licenses:  "  Trapping,  and  buying  and  selling  raw 
furs:  Resident,  $10;  nonresident,  $50.  Fur  dealers 
must  furnish  minister  with  written  declarations 
showing  their  names  and  addresses,  location  of 
warehouses,  shops,  posts,  or  caches  where  skins 
are  to  be  stored  and  places  from  which  skins  will 
be  shipped  out  of  Province,  and  must  make 
monthly  reports  of  operations.  Issued  by  minis- 
ter of  lands  and  mines. 

Possession  and  sale :  Possession  prohibited  of  furs 
on  which  royalties,  as  fixed  by  lieutsnant  gov- 

"  Poison  may  not  be  used  to  capture  wolves  for 
bounty. 

13  New  Brunswick:  Expires  Nov.  1,  1935. 

i<  Trapping  license  not  required  of  bona  fide  resi- 
dent unless  his  raw  furs  are  sold  outside  of  Province. 
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rat:  limit  100);  other  fur  un-mjja  jiu  euch,  limit  6  of 
each  species.  Licenseo  must  keep  records  and 
render  ;uu.  i:;il  report.  Pelts  of  fur  animals  raised 
in  I  .  i  iject  to  regulations  governing  sbi{)- 

mc:  .rs. 


"  \oTthufs(  Territories  means  the  northwest  terri- 
tories formerly  known  as  Ruperts  Land  and  the 
Northwestern    Territory    (except    such    pnrtioris 
tliereof  as  are  included  in  Provinces  ■ 
Quebec,   Manitoba,   Saskatchewim,  a: 
and  Yiikon  Territory),  togcth.r  witl. 
territories  and  possessions  i  nerira  a;id 

all  islands  adjacent  thereto  i  vithin  any 

Province,  e-iccpt  Dominion  midland  and 

its'i' 

i'  rohibited  in  Peel  River,  YeUow- 

kni.' .  lands,  and  Slave  River  Preserves, 

whicli  have  been  reserved  as  hunting  and  trapping 
grounds  for  native  Indians,  Eskimos,  and  LaU- 
breeds. 

I'  Royal  Canadian  mounted  police  and  Indian 
agent  may  issue  permit  to  one  member  of  needy 
Indian  or  half-breed  family  leading  Indian  life,  to 
trap  not  more  than  15  beaver  between  Jan.  15  and 
May  15  in  the  Mackenzie  district,  and  pelts  of  such 
animals  may  be  sold  under  regulaiions  to  licensed 
trader.  Permittee  must  report  nimiber  taken  and 
disposition  of  pelts. 
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Bounties:  None  paid. 

ONTARIO 
Open  aeaaona:  >*  ^  inclutive 

Mink,  fisher,  marten,  fo\  .    1  Feb.  28. 

]{nr^x^nti  : 1-Dec.  81. 

>  Apr.     1-May21. 

r«nch 
... Mar.  16-Apr.  21. 

Beaver,  otter,  uorLh  Canadian 

National  Railway Doc.l&-Mar.81.»« 

^  '"'''  No  open  se&<)on. 

<|  No  close  season. 

I'r  ^:  Unlawful  to  shoot  or  spear 

mu  I fr,  t/>  injure  or  destroy  any 

ma -.r  /     r  '  '     •  .r  dam,  w  to  set 

trap  r  :  :  a  house  or  20  feet 

to  bua.  i  r  ris  of  fiu-  animals, 

except  wi  :  possesB  poison. 

Licensc-N :  to  resident  onlv); 

issued     I;  .    .,,w<     r,.  )„..,.. 

License  i 
wolves,  < ; 
resident  ! 
otters,  an 
Railway, 
own  land 
Fur  deal. 
$25  fstore 
(wholesale  w. ..;.-.    ,  w~w:^i.-i     .u.^- 

»  Nova  Scotia:  Fox.  r.unk,  weasel,  or 

muskrat  may  be  kiilp<i  on  n:>e's  own  inclosed 
premises  at  any  time  for  protection  of  private 
property. 

w  Ontario:  Pnr  animals  may  be  destroyed  In  de- 
fense of  property,  but  skins  so  taken  must  bo 
reported  within  10  days,  and  may  not  be  sold 
during  dose  season  except  imder  permit  from 
minister. 

1  Beavers  and  otters  may  be  taken  only  by  resi- 
dent Indians  north  of  <  ^  <  ational  Railway, 
and  then  only  in  th<  vhich  they  live. 
Under  special  permit  i>ter,  overseer  or 
other  ofOoer  may  take  or  Kill  beavers  doing  damage 
to  roads  or  private  property. 
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ing  for  personal  use);  alien  or  nom-esidcnt,  $200; 
nonresident,  $5  (bujing  from  wholesalers);  licensee 
must  make  reports  monthly.  Vur  dresshig  and 
tanning,  $10;  licensee  mast  keep  records  and  make 
monthly  reports. 

Possession  and  sale:  Possession  of  furs  during 
close  season  and  sale  of  unprime  skins  prohibited, 
except  under  permit.  Unlawful  to  have  skins 
dressed,  plucked,  or  treated  in  any  way  except 
under  permit  obtained  upon  payment  of  royalties. 
Skins  of  beavers  and  otters  lawfully  taken  must 
be  disposed  of  witliin  10  days  after  close  of  open 
season. 

Shipment  and  export:  Export  prohibited  except 
under  permit  obtained  upon  payment  of  royalties. 
No  other  restrictions  on  skins  legally  taken,  pos- 
sessed, or  tagged;  shipments  must  be  made  by 
express  or  parcel  post  and  packages  must  be  marked 
with  list  of  contents  and  names  and  addresses  of 
consignor  and  consignee. 

Propagation:  Permit  is  required  of  breeders  of 
game  or  fur  animals  (fee,  $5,  50  acres  or  less). 
Licensed  fur  breeders  may  sell  live  animals  or 
skins  during  open  season  upon  payment  of  royal- 
ties. Minister  may  grant  permits  to  take  hmited 
number  of  fur  animals  for  propagating  purposes 
during  close  season,  upon  payment  of  prescribed 
fees. 

Bounties:  Adult  wolf,  $25;  wolf  pups  under  3 
months  old,  $5;  when  paid  by  county  provincial 
treasurer  refunds  40  per  cent.  Provincial  treasurer 
pays  entire  boimty  in  unorganized  counties. 

PRINCE  EDWARD  ISLAND 
Open  seasons:  Dates  inclusive 

Otter,  marten,  mink,  muskrat, 
raccoon Nov.  1-Mar,  31. 

Beaver Noopenseason.^i 

Fox Dec.  1-Jan.  31. 

Other  fur  animals No  close  season. 

Prohibited  methods:  Unlawful  to  put  out  poi- 
soned baits  for  fox  or  other  animals.  Beaver  dams 
protected. 

Licenses:  Trapping:  None  required  of  resident; 
nonresident,  $50;  issued  by  secretary-treasurer  of 
Province.  Game  inspector  may  grant  permits  to 
take  beaver  and  issue  coupons  (fee,  $1,  each)  to 
tag  skins  of  animals  taken. 2i 

Possession  and  sale:  Possession  and  sale  during 
close  season  prohibited.  Holders  of  permits  may 
possess,  buy,  or  sell  beaver  skins  that  have  proper 
coupons  attached. 

Shipment  and  export:  No  restriction  on  ani- 
mals legally  taken,  possessed,  and  tagged. 

Propagation:  Several  special  acts  of  provincial 
legislature  regulate  fox  ranching  on  island.  Ani- 
mals are  assessed  for  taxation,  ranches  are  protected 
from  trespass  under  heavy  penalties,  and  incomes 
from  ranches  are  taxed. 

Bounties:  None  paid. 

QUEBEC 
Open  seasons:  Dates  inclitsive 

Bear Aug.  20-June  30. 

Beaver  22 No  open  season. 

Maskrat  (see  exception) Nov.  1-May  31. 

Exception:  South  of  50th  par- 
allel   Mar.  15-Apr.  30. 

Fox Nov.  1-Feb.  29. 

Otter Dec.  15-Mar.  31. 

Other  fur  animals Nov.  l-Mar.  31. 

Prohibited  methods:  Use  of  poisons  in  taking 
fur  animals  prohibited.  Beaver  houses  protected, 
and  traps  may  not  be  set  within  20  feet  thereof. 

Licenses:  Resident,  $5;  nonresident,  $200.  Not 
required  of  resident  for  trapping  on  own  land. 

21  Prince  Edward  Island:  Beavers  may  be  taken 
tinder  special  license  (see  Licenses) .  They  may  be 
destroyed  by  owner  of  private  property  on  which 
they  are  locating  and  buUding  dams,  and,  under 
permits  from  game  warden  or  lieutenant  governor 
in  council,  their  dams  may  be  destroyed  when 
necessary  to  prevent  damage  to  property. 

22  Quebec:  Indians  residing  north  of  Canadian 
National  Railway  may  take  beavers,  under  permit 
from  minister,  in  certain  prescribed  area,  Dec.  15- 
Mar.  31.  Minister  may  have  beavers  taken  at  any 
time  for  protection  of  property. 


Resident  British  fur  dealer,  $25;  fur  peddlers  pur- 
chasing for  themselves  or  as  agents,  resident  British, 
$100;  resident  alien,  $200.  Resident  wholesalers, 
British,  $100.  Dealers  in  dressed  and  prepared 
furs,  $10.  Fur  tanners  and  dyers,  $10.  Dealers 
and  buyers  must  make  monthly  reports. 

Possession  and  sale:  Beaver  skins  must  be 
tagged.  No  other  restrictions  on  skins  legally  taken 
and  on  which  royalty  has  been  paid. 

Shipment  and  export:  Shipment  and  export 
prohibited,  except  of  fur  animals  or  furs  on  which 
royalties  have  been  paid.  Skins  must  be  shipped 
oi^en  to  view  and  each  skin  must  be  stamped  to 
show  royalty  paid  and  be  tagged  as  prescribed  by 
minister  before  being  shipped  in  any  manner. 
Packages  must  show  names  and  addresses  of  con- 
signor and  consignee. 

Propagation:  Minister  may  grant  permits  to  take 
or  keep  animals  alive  for  breeding  purposes. 

Bounties:  Wolf,  $25, 

SASKATCHEWAN 

Open  seasons:  23  ^ Dates  inclusive 

Beaver  (1931) No  open  season.2< 

Fox,  raccoon .._  Oct.  20-Jan.   15. 

Badger. Dec,   1-Feb.   29. 

Mink,  fisher,  marten,  lynx Nov.  l-ISIar.  31. 

Otter Nov.  1-Apr.  30. 

Muskrat:  2* 

North  of  Township  52 Mar.  1-May  14. 

South  Township  53 Mar.  1-Apr.  15. 

Other  fur  animals. No  close  season. 

Prohibited  methods:  Unlawful  to  use  poison  to 
take  fur  animals,  to  snare  wolves,  coyotes,  or  foxes, 
to  spear  or  shoot  beavers,  or  muskrats,  or  to  molest 
or  destroy  beaver  dams  or  houses,  or  muskrat 
houses  or  to  trap  beavers  or  muskrats  in  their 
houses.  No  traps  may  be  sot  north  of  Township 
64  before  Oct.  20, 

Licenses:  Trapping:  Resident,  $2  (children  or 
wards  under  18  of  licensee  may  trap  on  his  land 
under  his  license);  nonresident  domiciled  in  Can- 
ada, $25;  alien,  $50;  resident  licensee  must  return 
license  on  or  before  May  31  to  game  commissioner 
with  statement  showing  number  of  each  kind  of  fur 
animals  taken  by  him.  Fur  dealer:  Resident,  $10 
(store);  traveling  dealer,  $50;  traveling  agent  for 
resident  dealer:  Permit,  $50,  $10  for  permit  north  of 
Township  56;  nonresident,  $50  (store);  traveling 
agent  for  nonresident  or  nonresident  traveling 
dealer,  $100;  nonresident  traveling  fur  dealer,  15-day 
license,  $10;  wholesale  dealer,  $100.  All  other 
licenses,  $100.  Taxidermist:  $5;  licensee  must  keep 
duplicate  receipt  book  and  furnish  a  copy  thereof 
every  3  months  to  the  minister.  Tanner:  $1; 
licensee  must  keep  record  and  make  monthly  re- 
port. Issued  by  department  of  agriculture,  Regina. 
Licensed  fur  trader  must  make  monthly  and  annual 
reports  of  operations.  Resident  treaty  Indians 
may  trap  during  open  season  without  a  license. 
Consent  of  owner  or  occupant  required  to  trap  on 
inclosed  or  cultivated  lands  of  another. 

Possession  and  sale:  Unlawful  to  buy,  sell,  or 
possess  unprime  pelts  of  protected  fur  animals. 

Shipment  and  export:  Packages  containing  fur 
animals  must  be  plainly  maiked  with  full  descrip- 
tion of  contents  and  names  and  addresses  of  con- 
signor and  consignee.  Export  of  live  fur  animals 
prohibited  except  under  permit  of  minister;  fees  for 
black  or  silver  fox,  $25;  for  cross  or  red  fox  or  other 
live  fur  animal,  $5.  Unlawful  to  ship  unprime  furs 
or  to  export  any  raw  furs  on  which  royalty  has  not 
been  paid  or  to  export  raw  or  undressed  pelts 
except  under  special  permit.  No  other  restrictions 
on  skins  legally  taken. 

Propagation:  Permit  required  (fee,  $5  annually) 
to  operate  a  fur  ranch.  Permittee  may  ship  live 
fur  animals  bred  in  captivity  upon  exhibiting  fur 
farm  permit  to  express  agent. 

Bounties:  Adult  timber  wolf,  $10;  pups  of  prairie 
or  timber  wolf,  $1;  paid  only  in  propehy  gazetted 
wolf  districts,  when  half  is  refunded  from  pro- 
vincial treasury. 

23  Saskatchewan:  Lieutenant  governor  in  council 
may  alter  seasons.  Trapping  on  game  preserves 
prohibited. 

2<  Minister  may  authorize  council  of  any  munici- 
pality to  destroy  beavers  or  muskrats  doing  damage 
to  highways  or  other  public  improvements. 
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LAWS  OF  NEWFOUNDLAND 


Open  seaaooa:**  Daf' 

Otter,  marten,  lynx.....^....  Oct 
Fox. Oct 

Muskrat Oct.  1  Apr.  .UJ. 

Beaver No  open  season . '■ 

Prohibited  methods:  Beaver  bouse  or  dam  mu5t 
not  be  damaged  by  trapper.  Use  of  jxjisons  and 
wire  snares  prohibited. 

Licenses:  Trapping:  None  required  of  residents; 
nonresident,    $501;    issued    by   game    and    inland 

»  Newfoundland:  Unlawful  to  trap  on  Grand 
Lake  Caribou  Preserves. 

w  Qovemor  in  council  may  proclaim  open  season 
on  beavers  in  certain  l-Halititv^.  when  not  more  than 
25  may  be  taken  by  "^  years' 

standing,  under  be.  kins  of 

beavers  must  be  for.  rate  to 

game  and  Uiland  fisheries  buard,  which  has  sole 
power  to  purchase  or  export. 


fisheries  board  or  nuthorited  agents.  Puf  bayer 
and  shipi>cr,  .V)  cents;  is.sued  by  game  and  inland 
fisheries  l>oiird.  Fur  buyer  must  report  operations 
seniiiuinuully  on  or  before  June  30  and  I>eoember 
31  of  eacli  year. 

Poascflsion  and  mlc:  Xo  restrictions  on  skins 
lemlly  token,  exoep< 

Shii 


Ihijpaient  and  axix 
fox  unless  raise<l  in 
permit.     No  r 

PropagBtJon: 
fox  farm   mu^ 
stated  times 
fisheries  boar<< 
open  to  inspei  ' 
sion  of  fox  cu' 
hibited.     Unl 
fox  farm,  or  w  ■ 
fox  bred  in  captivity. 

Boantles:  Crow,  50  cents. 


.Ill  to  export  alive 
1  ilien  only  under 
"<ally   taken. 
:is  to  fox.    A 
ner  must  at 
Kume  and   inland 
ist  l>e  at  all  times 
I  he  l>oard.    Posses- 
dose  sea.son  is  pro- 
fox  not  bred  on  a 
;a  board  to  exi>ort  a 


LAWS  OF  MEXICO  » 


Open  oeaaoBB;  DaUs  inclusive 

licar Sept.  1-Oct.  :il. 

Fur-l)earing  animals Nov.  1-Feb.  2«. 

Kinkajou Oct.  1-Jan.  31. 


Open  seasona— Continued.  DvJ 

Armadillo No> 

Alligator Sept. 


**  Mexico:  For  ftirther  information  concerning  trapping  and  ^ar  laws,  communicate  with  Secretaria  de 
Agricultura  y  Fomento,  City  of  Mexico. 
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UNITED   STATES   GAME   PROTECTORS   OF   THE   BUREAU 
OF  BIOLOGICAL  SURVEY 


[Violations  of  the  Federal  Lacey  Act,  prohibiting  shipment  by  common  carrier 
of  the  dead  bodies  of  wild  animals,  or  parts  thereof,  including  the  skins  of  fur- 
bearing  animals,  that  have  been  killed  or  shipped  contrary  to  State  law,  may 
be  reported  to  the  nearest  official  listed  below,  or  to  the  Chief,  Bureau  of 
Biological  Survey,  United  States  Department  of  Agriculture,  Washington, 
D.  C-.J 


Harry  Barmeier, 

4947  Schollmeyer  Avenue,  St.  Louis,  Mo. 
"William  L.  Birsch, 

Box  177,  New  Bern,  N.  O. 
Louis  A.  Branchaud, 

Biological  Survey,  Washington,  D.  O. 
B.  R.  Britten, 

Box  185,  Socorro,  N.  Mex. 
M.  A.  Charlton, 

210G  Summit  Street,  Columbus,  Ohio. 
Frank  Clarkson, 

Box  11C8,  Houston,  Tei. 
Stephen  Creech, 

Box  306,  Peoria,  Hi. 
P.  S.  Farnham, 
Owego,  N.  Y. 

Mobile,  Ala. 
John  Q.  Holmes, 

1514  Howard  Street,  Omaha,  Nebr. 
Floyd  A.  Johnson, 

Watertown,  S.  Dak. 
Jay  V.  Kelsey, 

Box  1825,  Dajiiona  Beach,  Fla. 
Chester  A.  Leichhardt, 

616  Post  Office  BuUding,  Portland,  Greg. 


S.  W.  lyinebaugh, 

Russellville,  Ky. 
Lawrence  J.  Merovka, 

318  Federal  Building,  Memphis,  Term. 
John  E.  Perry, 

Sherman  Hotel,  Kansas  City,  Mo. 
W.  H.  Ransom, 

Box  94,  Spokane,  Wash. 
George  M.  Riddick, 

Box  815,  Little  Rock,  Ark. 
Kenneth  F.  Roahen, 

Box  438,  Bilhngs,  Mont. 
B.  J.  Shaver, 

General  Delivery,  St.  Paul,  Minn. 
Bertrand  E.  Smith. 

21  Rosemont  Avenue,  Portland,  Me. 
Albert  Stadlmeir, 

45  Loraine  Avenue,  Pleasantville,  N.  J, 
Grin  D,  Steele, 

125  Willis  Street,  Cambridge,  Md. 
George  Tonkin, 

Box  399,  Berkeley,  Calif. 
E.  B.  Whitehead. 

532  East  Fiftieth  Street,  Savannah,  Ga. 
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U.S.  DEPARTMENT  OF 
AGRICULTURE 

FARMERS' BULLETIN  No   1686 


IMPROVEMENT  of  cotton  production  in  the  United 
States  depends  largely  upon  getting  rid  of  numer- 
ous errors  in  production  practice  which  are  widely 
current  and  commonly  overlooked,  even  among  well- 
informed  people. 

General  disregard  of  quality  in  cotton  buying, 
effects  of  mixing  and  changing  seed,  of  planting 
inferior  varieties,  and  of  carelessness  in  handling 
and  ginning  the  cotton  are  discussed  in  this  bulletin. 

Progressive  farmers  and  local  leaders  are  advised 
to  direct  their  efforts  toward  establishing  community 
production  of  single  varieties  of  cotton.  Without 
such  production  there  is  little  possibility  of  making 
effective  use  of  superior  varieties  or  of  obtaining 
advantage  from  other  improvement  measures. 

In  the  absence  of  any  domestic  use  for  raw  cotton 
a  higher  return  from  his  cotton  is  the  only  benefit 
which  the  farmer  can  expect  from  improvement  of 
its  quality.  If  better  varieties  are  to  be  grown  exten- 
sively, cotton  must  be  bought  on  a  basis  of  quality 
and  not  at  "  hog-round "  prices.  Organized  com- 
munity production  of  one  variety  will  facilitate  this 
change.  There  can  be  no  assurance  of  better  prices 
for  better  cotton  except  in  communities  which  pro- 
duce uniform  standardized  fiber  in  commercial 
quantities. 


Washington,  D.  C.  Issued  January,  1932 


COMMON  ERRORS  IN  COTTON 
PRODUCTION 

By  O.  F.  Cook,  rrim  ipul  liutaiiUt.  Division  af  Vittton,  Rubber,  and  Other 
Tmpual  PInntM,  liurmu  of  I'lant  Industry 
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MISTAKES  THAT  INTERFERE  WITH  PROGRESS 

COTTON  growers  hold  several  mistaken  ideas  which  interfere 
with  the  adoption  of  improved  nietliods  and  varieties,  and 
thus  tend  to  keep  the  producing  industry  backward  and  wasteful. 
Mongiel  seed  is  planted,  millions  of  bales  of  inferior  cotton  are 
produced,  cultural  practices  that  invite  weevil  injury  are  used,  and 
careless  handling  and  bad  ginning  do  great  damage.  Much  cotton 
must  be  sold  without  proper  discrimination  of  quality  ^  in  the 
primary  markets  and  without  adequate  encouragement  to  farmers 
who  have  tried  to  improve  the  quality  of  their  crop. 

Some  of  the  popular  beliefs  are  supported  by  arguments  that 
appear  reasonable  and  have  been  held  so  lon^  without  challenge 
that  they  now  have  the  force  of  accepted  traditions.  Thousands  of 
farmers  plant  the  varieties  with  the  shortest  lint  and  are  certain 
that  such  varieties  always  give  the  highest  yields,  although  they 
often  do  not,  as  many  experiments  have  shown.  The  mistake  no 
doubt  arises  from  the  fact  that  some  of  the  very  short  varieties 
•rive  high  turnouts  at  the  gin,  though  the  yields  per  acre  often  are 
lower  tnan  in  varieties  that  produce  longer  and  better  lint.  The 
mistake  of  planting  poor  seed  instead  of  using  good  varieties 
affects  the  entire  cotton  industry  and  entails  a  loss  every  year  of 
many  millions  of  dollars. 

Probably  a  large  proportion  of  farmers  still  have  confidence  in 
the   idea   that   cotton    varieties    inevitablv   '*  run    out ''   and    that   a 


'Much   T                                                                                                       is  moant   by   "  as 

relatod   t<i                                                                                                          in   a   cotton    i  ■■<>- 

pram  of  tli           -                                                                                          ation  with  vari'  il, 

State,  and  otL«  r  af^mLieji,  embraccji  cotton   libtr  aud  .-piuuiDg  studies  by   the  liuieau  of 
Agricultural  Economics. 
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change  of  seed  is  required  every  few  j^ears.  The  notion  of  changing 
the  seed  undoubtedly  is  responsible  for  much  mixing  and  mongreliz- 
ing  of  seed  stocks  and  consequent  deterioration  of  the  fiber. 

Such  errors  are  not  confined  to  farmers  and  cotton  buyers,  but 
are  shared  by  many  economists,  engineers,  and  statesmen.  Even 
many  professional  writers  on  farm  improvement,  plant  experi- 
menters, and  cotton  breeders  reflect  the  traditional  views.  Bankers, 
factors,  and  merchants  who  lend  money  to  the  farmers  are  often 
completely  misinformed  on  seed  questions  and  in  recent  years  have 
suffered  with  the  farmers  through  overproduction  of  inferior  fiber. 
In  view  of  such  losses  it  is  remarkable  that  they  should  continue  to 
advance  millions  of  dollars  every  year  for  the  production  of  in- 
ferior cotton,  without  giving  more  consideration  to  the  need  for 
improvement. 

Information,  advice,  or  instructions  for  improving  the  cotton  crop 
can  be  of  little  use  while  farmers  continue  to  believe  that  they  can 
get  larger  returns  from  poor  varieties,  and  that  they  should  have 
the  ginner  "  skin  "  the  seeds  in  order  to  increase  the  bale  weights. 
Little  interest  in  quality  is  felt  by  farmers  who  have  contracted  be- 
forehand to  deliver  so  many  bales  of  cotton  at  a  specified  price  to 
cover  their  loans.  The  causes  of  such  backwardness  must  be  recog- 
nized and  removed  before  the  farmers  can  be  expected  to  apply  them- 
seh^es  seriously  to  the  improvement  of  their  crop.  Indeed,  they 
sometimes  prefer  to  have  their  cotton  as  poor  as  possible,  as  this 
has  been  their  only  way  of  retaliating  against  the  unfairness  of  the 
commercial  system. 

Improving  the  quality  of  the  domestic  cotton  crop  is  important 
in  meeting  the  competition  from  cotton  grown  in  other  countries 
and  sold  in  the  world  market,  as  well  as  in  giving  domestic  manu- 
facturers a  better  staple.  Very  short  fiber  grown  in  the  the  United 
States  must  be  sold  in  competition  with  cotton  grown  in  India  and 
China,  or  it  must  be  held  as  a  surplus  stock  in  this  country  which 
tends  to  depress  prices. 

Gradually  increasing  cotton  production  is  reported  from  several 
regions.  In  Cotton  and  Cotton-Oil  News,  January  6,  1930,  the 
following  statement  was  made: 

A  glance  at  the  daily  spot  sales  in  the  Liverpool  market  is  enlightening. 
Without  going  very  far  back  or  digging  deeply  into  the  matter,  it  is  evident 
that  foreign  cotton  is  playing  a  great  part  in  the  dealing  there.  For  some 
time  it  has  been  a  regular  occurrence  to  see  the  sales  of  foreign  cotton  amount- 
ing to  40  or  50  per  cent  of  the  daily  total.  It  is  at  least  interesting  to  note 
the  details  of  the  stocks  of  cotton  held  in  Great  Britain  at  the  end  of  November 
this  year  and  last  year,  as  follows : 


Brazilian 

Peruvian 

Egyptian..- 

Sudan 

West  Indian 


1929 

1928 

Bales 

Bales 

66,810 

24,000 

99,770 

71,000 

47,040 

53,000 

80,  910 

42,000 

3,650 

1,000 

East  African. 
West  African 
Australian... 
East  Indian. 


1929 


Bales 
47,  740 
21, 920 
330 
39,  520 


1928 


Bales 

42,000 
9,000 
2,000 

38,000 


COM-MUN     EHIJOHS    IN     I  ( )  I  M )  .\     rintlHl    IIU^  O 

CAUSES  OF  DETERIORATION 

Two  important  agi'in"ios  of  dotorioration  t'xi>t(Ml  in  tlic  rotton 
imlvistrv  for  many  Vi'ars  without  lHMn«r  ifco^ni/od,  and  even  yet 
their  adverse  effects  are  only  partially  inuh'i-stood  hy  cotton  growers 
p'nerally  and  still  less  by  tne  numufacturers.  The  public  gins  and 
the  commercial  system  oi  indiscriminate  buying  have  been  responsi- 
ble for  a  deterioration  in  the  quality  of  the  American  cotton  crop. 
Indeed,  it  is  hard  to  understnn<l  hi»w  their  I'lFccts  upon  the  crop  could 
have  remained  so  lon^  unrr  "■  '  the  errors  that  affect 

production    undoubtedly   ai-  1    in    the   conunercial 

system  and  are  hardly  to  be  removed  unless  the  methods  of  buying 
cotton  can  be  changetf.'- 

Although  mechanically  more  efficient  than  the  old  plantation  gins 
in  handling  large  quantities  of  cotton,  the  nresent-tfay  public  gins 
have  serious  drawbacks  in  the  fact  that  in  tnem  the  cotton  and  the 
s«'«m1  from  different  customers  are  mixed  together,  and  this  undoubt- 
<  <lly  is  a  general  cause  of  deterioration  of  the  crop.  Different  kinds 
of  cotton  follow  each  other  at  the  gin,  and  "  plated  "  bales  and  mixed 
seed  stocks  result. 

To  maint4)in  pure  stocks  of  seed,  individual  farmers  must  not  only 
isolate  the  fielcls  where  st^ed  for  planting  is  grown  but  must  I'V" 
spe^^-ial  precautions  against  mixing  the  seed  at  the  gins. 

The  present  buying  system  does  not  encoura»j:e  production  oi  a 
better  quality  of  cotton  because,  (m  many  primary  markets,  the  crop 
is  bougiit  at  *'  hog-round  "  prices,  with  no  discrimination  between 
staple  lengths  or  qualities  of  the  fiber.  Price  levels  may  l)e  hi<rher 
in  districts  reputecl  to  produce  fiber  of  better  quality,  but  this  usually 
does  not  mean  that  the  individual  growers  of  good  cotton  can  sell  at 
a  better  price  than  the  growers  of  poor  cotton.  It  is  easier  and  more 
profitable  to  the  cotton  buyer  to  ouy  in  this  manner.  Buyers  say 
they  favor  the  production  of  better  fiber,  but  they  seldom  offer  the 
practical  encouragement  of  a  better  price  for  it.  The  farmer  who 
produces  fiber  worth  from  2  to  5  cents  a  pound  more  than  a  neighbor's 
cotton  raised  from  gin-run  seed  may  have  to  sell  his  cotton  at  the 
same  price  that  the  neighbor's  cotton  brings,  because  the  buyer  refuses 
to  consider  quality  and  offers  only  one  price,  which  the  farmer  must 
take  or  leave.  Under  such  conditions  the  farmer  natui-iiy  •• ''•^■>''^- 
indifferent  to  the  possibilities  of  producing  better  fiber. 

It  may  be  argued  that  indiscriminate  buying  is  aj)propriaic  lo  me 
present  method  of  production  from  mixed  and  miscellaneous  seed 
stocks.  Each  farmer's  bale  may  b<'  different  from  his  neighbor's, 
and  mixed  or  "  plated  "  bales  are  frequent,  even  when  there  is  no 
intention  to  swindle  the  buyers.  Plated  bales  may  have  to  be  re- 
packed before  they  can  be  marketed,  and  this  is  a  costly  operation. 
Bales  are  not  classed  to  any  great  extent  in  the  primary  markets, 
but  at  the  trade  centers  where  thoasands  of  bales  are  assembled  and 
the  work  can  be  done  rapidly. 

Much  cotton  is  grown  on  advances  of  borrowed  money,  but  banks 
and  other  financial  agencies  have  not  taken  a  constructive  interest 
in  the  quality  of  the  crop.     Little  change  in  the  economic  phases  of 

=  For  a  fullPF  discusRion  of  this  subject  w»e  V.  S.  Department  of  Agriculture  Bulletin 
60,  The  Relation  of  Cotton  Buying  to  Cotton  Growing. 
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cotton  growing  has  taken  place  in  the  two  generations  since  the  Civil 
War.  In  the  early  days  of  the  boll-weevil  invasion  it  was  thought 
that  the  industry  might  be  freed  from  the  crop-loan  system,  but  the 
system  has  spread  into  new  cotton-growing  areas  north  and  west,  and 
has  even  extended  gradually  to  the  production  of  other  crops,  especi- 
ally in  the  cotton-growing  area. 

Cotton  growers  have  had  to  submit  to  the  commercial  exactions 
because  in  many  districts  cotton  was  the  only  money  crop,  the  only 
farm  product  that  would  bring  a  cash  return  for  meeting  the  family 
needs.  In  many  cases  there  is  no  practical  alternative  to  selling  the 
cotton  as  soon  as  it  is  in  the  bale,  if  indeed  it  is  not  already  hypothe- 
cated by  crop  loans,  so  that  it  must  be  turned  in  at  once  for  what  it 
will  bring. 

Manufacturers  have  sometimes  been  blamed  for  not  cooperating 
with  the  growers  in  their  efforts  to  improve  their  crop.  In  many 
districts  the  manufacturers  have  made  such  efforts,  but  the  inertia 
of  the  buying  system  is  so  great  that  the  manufacturer  as  well  as  the 
farmer  has  suffered  from  the  buyer's  failure  to  discriminate  between 
grades  of  cotton. 

GENERAL  MEASURES   OF  IMPROVEMENT 
CHANGING  THE  METHOD   OF  BUYING  COTTON 

Manufacturers  who  require  cotton  of  good  quality  would  seem  to 
have  the  most  direct  interest  in  the  improvement  of  production. 
Improved  varieties  are  now  available  with  staple  an  inch  or  more  in 
length,  which  usually  are  as  productiA^e  as  varieties  with  less  than 
inch  staple.  The  reasons  for  continuing  to  produce  millions  of  bales 
of  very  short  and  irregular  cotton  are  not  agricultural,  but  lie  in 
the  commercial  features  of  the  industry.  It  is  here  that  the  under- 
standing and  cooperation  of  manufacturers  are  especially  needed, 
in  order  to  extend  the  production  of  longer  staples.  The  following- 
statement  regarding  the  effects  of  marketing  on  production  was  in- 
cluded in  the  writer's  address  before  a  meeting  of  the  National  Asso- 
ciation of  Cotton  Manufacturers  at  Atlantic  City,  N.  J.,  May  24, 

If  the  cotton  were  sold  by  the  farmers  in  the  same  way  that  it  is  sold  to 
the  manufacturers,  there  would  be  little  diflEiculty  in  increasing  the  production 
of  better  fiber.  The  manufacturer  who  buys  staple  cotton  expects  to  pay 
more  for  it,  but  under  the  existing  system  the  buyer,  rather  than  the  producer, 
takes  the  premium  that  the  manufacturer  pays  for  superior  fiber.  The  farmer 
who  plants  a  better  variety  is  expected  to  sell  his  longer  and  more  uniform 
fiber  at  the  same  flat  price  that  is  paid  to  other  farmers  for  the  short  and 
irregular  fiber  raised  from  ordinary  gin-run  seed.  The  fiber  raised  from  the 
good  seed  may  have  an  intrinsic  value  several  cents  per  pound  above  ordinary 
short  cotton,  but  under  the  usual  conditions  there  is  little  encouragement  to 
produce  the  better"  fiber,  since  the  farmer  who  plants  seed  of  a  good  variety 
usually  is  unable  to  sell  his  cotton  to  local  buyers  at  any  appreciable  advance 
above  the  local  quotations  for  the  ordinary  short  cotton.  The  work  of  "  class- 
ing "  the  cotton,  to  determine  the  staple  length  and  character  of  the  fiber  in 
the  bales,  in  order  to  sort  the  bales  into  "  even-running "  lots,  is  not  done 
before  the  cotton  is  purchased  from  the  farmers,  but  after  the  cotton  is 
assembled  at  the  shipping  points. 

No  doubt  many  of  you  are  familiar  with  these  elementary  facts  regarding 
the  system  of  buying  the  cotton  from  the  farmers  at  flat  prices  and  with  the 
subsequent  operations  of  "classing  out"  the  bales  and  making  up  the  com- 
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nierdal  lots  «t  tlu»  various  sliipiiin?  points.     Hut  it  iniiy  !)o  that  Homo  of  .voii 
Mv«»  Tiof  n»tltH.ttHl  upon  tlit'st*  iVaturrs  of  tb**  ?ii«!nstry  frrun  the  standpoint   of 
I-  or  nskod  .voursiMvos  ilu»  dlriH  t  i  ln>w  niu«h  Improved  « 

plant  aft»^r  you  luul  li'jirnod  hv  «»  that  you  would  he  oi 

i  n  at  the  same  flat  price  lliiit  your  r;n«i.>s  neluhbor  won'  ' 
(t  of  his  ^'in-run  s«H'«1.     If  a  yani  or  a  pound  of  line  ilotli 
,    .i.t'  same  prloe  as  eoarsi'  cloth,  how  many  manufacturers  wt-t..w  ,m.-.^,    ... 
lakln^  the  tine  fabrics? 

It  Is  a  remarkable  leaturt*  of  the  cotton  induf«tr5\  the  buying  of  eotl<»n  wifb 
o  little  discrimination   of  quality  in   the  primary  markets.     But    ti 
M  tiiMlIy  exists  and  serves  as  a  very  definite  restri<tion  upon  the  i-i 

r  varieties.     Morc<»ver,  the  system   is  old  and  of  lonj?  standhiK,   m>  ihiit 
ly  now  alive  can  be  blamed  for  starting  It.     Probably  it  never  was  started 
'U«^clously,  but  prew  up  gradually  with  the  expansion  of  the  industry." 

If  the  buying  system  Imd  been  planned  in  the  interest  of  the  manu- 
lacturers,  the  quality  of  the  fiber  undoubtedly  would  have  been  a 

ontrolling  factor;  but  the  buying  sy.stem  became  entirely  separate 
!  rom  the  manufacturing  system.    In  reality  the  three  fiekls  of  activ- 

ty — production,  buying,  and  manufacturing — have  worked  as  sepa- 
I  ate  systems  and   not   in  constructive   relations  with   one   anoOier. 

Ilie  iTuying  system  unconsciously  interferes  with  the  improvement 
<if  production  and  keeps  the  manufacturers  from  being  snp])Iicd  with 
l)etter  raw  material. 

The  buying  system  has  worked  to  its  natural  resAilt.  ...  j  i  m  a 
few  districts  where  the  growers  have  found  means  of  resisting  its 

ORGANIZING   1-VARIETY    COMMUNITIES 

Fortunately,  there  is  a  simple  improvement  in  production  which 
can  aid  in  bringing  about,  with  no  great  difficulty,  a  constructive 
change  in  the  marketing  of  cotton.  Comnmnities  of  progressive 
farmers  can  avoid  many  difficulties  by  the  simple  expedient  of  re- 
stricting themselves  to  a  single  variety  of  cotton  in  each  district. 
Adequate  stocks  of  j)ure  seed  are  maintained  in  such  communities, 
-ince  only  one  kind  of  cotton  is  brought  to  the  gins  or  planted  in  the 
tields,  and  the  usual  mixing  and  mongrelizing  of  tlic  -(((I  stocks  is 
prevented. 

In  a  properly  organized  community  all  the  ia...ai^  ..i*  -upplied 
with  planting  seed  of  the  same  quality,  so  that  the  most  important 
-tep  toward  standardizing  the  crop  is  taken  in  advance.  Except  as 
I  he  cotton  ma}^  be  damaged  by  adverse  conditions  of  growing  or 
liandling,  fiber  of  uniform  character  is  produced  by  the  entire  com- 
munity, in  sufficient  bulk  to  give  it  a  commercial  status,  thus  facili- 
tating cooperative  marketing. 

It  is  of  no  advantage,  either  to  grown  .  ;  >  manufacturers,  that 
the  production  of  cotton  should  be  conducted  by  the  present  hap- 
liazard  methods  which  prevent  the  farmer  who  raises  good  cotton 
from  getting  a  price  advantage.  Community  production  of  one 
variety  is  the  best  preliminary  to  cooperative  marketing  and  offers 
a  substantial  basis  for  the  future  progress  of  the  cotton  industry. 
The  present  system  often  gives  the  jgrowers  of  inferior  short  staples 
m  unfair  advantage  over  their  neighbors  who  are  growing  better 
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fiber,  but  even  these  short-staple  growers  might  be  on  a  better  foot- 
ing if  the  community  as  a  whole  could  improve  its  production. 

The  first  communities  were  organized  in  the  irrigated  valleys 
of  the  Southwestern  States  where  cotton  growing  was  a  new  indus- 
try and  demonstrated  their  advantages.  Special  cooperation  on  the 
part  of  the  United  States  Department  of  Agriculture  has  been  ex- 
tended to  several  communities  that  have  undertaken  to  develop  and 
maintain  supplies  of  pure  seed  of  one  variety.  A  single  variety  com- 
munity has  existed  in  the  Coachella  Valley  in  sovithern  California 
since  1920. 

The  supplies  of  pure  seed  developed  and  maintained  in  the  organ- 
ized communities  have  served  largely  as  the  basis  of  production  in 
all  the  irrigated  districts  w^here  cotton  was  grown  in  western  Texas, 
New  Mexico,  Arizona,  and  California,  with  a  further  acreage  below 
the  Mexican  border,  in  Lower  California. 

In  the  eastern  Cotton  Belt  the  reaction  of  a  farming  community 
to  the  payment  of  premiums  for  improved  fiber  is  demonstrated  by 
the  development  of  a  center  of  production  of  long-staple  cotton  at 
Hartsville,  S.  C,  through  the  efforts  of  D.  R.  Coker,  covering  a 
period  of  about  30  years.  By  combining  the  two  functions  of  breed- 
ing the  seed  and  marketing  the  cotton,  a  local  production  of  about 
40,000  bales  of  superior  staple  has  been  developed,  and  large  quan- 
tities of  improved  seed  have  been  furnished  to  other  parts  of  the 
Cotton  Belt.  In  a  district  that  w^as  not  considered  especially  adapt- 
ed to  the  production  of  long  staples,  the  fiber  length  has  been  in- 
creased from  less  than  an  inch  until  much  of  the  crop  is  from  1%  to 
11/4  inches  long.  Premiums  sometimes  as  high  as  50  per  cent  above 
the  value  of  short  cotton  are  paid  to  farmers  in  the  Hartsville  dis- 
trict, and  the  increment  of  value  resulting  to  this  community  from 
these  improvements  of  production  and  marketing  is  estimated  at 
$1,000,000  a  year. 

This  development  shows  the  need  of  responsible  intermediaries  be- 
tween the  growers  and  the  manufacturers,  to  meet  the  requirement 
of  ''  correct  and  fair  buying  at  the  primary  market,"  which  is  recog- 
nized by  Mr.  Coker  as  "  the  first  approach  to  this  question  of  quality 
production."  The  system  followed  elsewhere  of  taking  improved 
cotton  from  the  farmers  as  cheaply  as  they  can  be  forced  to  sell  it 
has  seemed  good  business  practice  for  the  bu^^ers,  but  certainly  it 
does  not  lead  to  improvement  of  production.  The  commercial 
handling  of  the  good  cotton  should  cost  no  more  than  the  handling 
of  poor  cotton,  and  may  even  cost  less,  since  less  speculative  risk 
is  involved.  The  former  Sea  Island  crop,  the  most  valuable  cotton 
in  the  world,  was  handled  at  $2  a  bale,  according  to  local  reports  in 
Charleston  and  Savannah. 

Both  seed-supply  and  marketing  problems  can  be  simplified  great- 
ly by  community  organization  of  production.  Assurance  of  fair 
prices  for  the  good  cotton  is  fundamental.  The  farmer  must  know 
that  he  will  get  the  real  value  of  his  cotton,  or  at  least  the  actual 
market  value,  and  that  he  will  not  be  exploited  by  the  buyer.  The 
results  that  have  been  obtained  in  a  few  years  in  some  of  the  1-variety 
communities  show  that  such  organization  of  production  opens  many 
new  possibilities. 
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SOME  CAUSES  OK  INIKKIOK  COTTON 

PLANTING  POOR  SEKD 

\\\v  iinini'uiMit'  caux'  of  proilucill^  inferior  condii  is  me  niaminf^ 
of  poor  seiMl.  Most  of  the  cotton  crop  in  the  Unite(i  States  is  ^rown 
from  inferior  <rin-niixe(l  see<l  that  shouhl  be  sent  to  the  oil  niill. 
Reports  issued  by  the  Hureau  of  Agricultural  Economies  show  that 
the  liber  of  nearly  -^0  per  cent  of  the  American  cotton  crop  is  less 
than  an  inch  long,  and  only  5  per  cent  attains  iy«  inches.  The  pro- 
ducing system  as  a  whole  is  wasteful  in  the  extreme,  since  many 
of  the  losses  could  be  avoided.  Lack  of  good  seed  may  be  considered 
as  a  reason  why  poor  seed  is  planted,  but  the  difficidties  of  providing 
tlie  good  seed  are  inherent  in  the  present  nroducinji;  svstem.  The 
fiber  j)roduccd  from  most  of  tlie  seed  now  planted  is  in/erior  in  two 
res|)ects,  in  being  both  short  an<l  irreguhir.  Tlie  need  of  uniformity 
is  always  admitted,  whether  for  short  or  for  long  fiber,  but  tlie  re- 
quirements for  maintaining  uniformity,  as  well  as  for  producing 
•rood  staple,  have  been  neglected. 

Superior  varieties,  whi<li  have  fiber  an  inch  or  more  in  length  and 
which  are  not  outyielded  by  the  shorter  varieties,  are  now  available. 
Xo  agricultural  reason  liasoeen  found  for  continuing  to  plant  varie- 
ties witli  less  than  inch  staple  in  any  cotton-growing  district  of  the 
Fnited  States.  The  j)ractical  reasons  for  j)lanting  the  varieties  with 
the  very  short  staples  is  that  they  may  be  found  more  profitable 
under  the  present  marketing  system.  Some  of  the  varieties  with  very 
>liort  lint  give  high  percentage  turnouts  at  the  gin,  but  commonly 
do  not  yield  more  nounds  oi  lint  per  acre  than  do  varieties  with 
longer  and  better  fioer.  Higher  yields  are  reported  in  some  of  the 
tests  with  the  short,  high-turnout  varieties,  but  in  other  cases  the 
yields  are  lower  than  from  good-linted  varieties.  It  is  recognized 
that  the  very  long  staples,  above  l^y4  inches,  are  usually  less  produc- 
tive than  those  with  shorter  fiber,  though  even  the  long-stapled 
Egyptian  cotton  often  outyields  the  upland  varieties  in  Arizona. 

JUDGING  VARIETIES  BY  TUBNOUT  AT  THE  OIW 

One  of  the  most  frequent  and  costly  errors  among  cotton  growers 
is  to  confuse  high  turnouts  at  the  ffin  with  high  production  in  the 
tield,  although  the  two  are  essentially  distinct.  Tlie  popular  belief 
m  the  greater  productiveness  of  very  short  staples  may  be  explained 
as  a  carry-over  of  the  idea  from  gin  turnout  to  yield. 

The  gin  turnout  of  fiber  is  figure<l  as  a  percentage  of  the  weight  of 
the  seed  cotton  before  ginning.  Higher  turnouts  tend  to  reduce  the 
costs  of  picking  and  ginning,  which  are  paid  by  the  hundredweight 
of  seed  cotton,  but  this  slight  advantage  may  be  more  than  overcome 
by  lower  yields  or  by  inierior  quality  of  the  fiber,  which  in  some 
liigh-turnout  varieties  is  very  poor.  The  highest  turnouts  occur  with 
-mall  or  light  seeds,  which  are  not  desirable.  The  farmer  naturally 
is  anxious  to  have  the  percentage  of  lint  as  high  as  possible,  but  W  << 
a  mistake  to  consider  tne  turnout  as  of  exclusive  importance. 

The  tendency  to  confuse  the  gin  turnout  with  the  yield  was  rc«  uji- 
nized  and  challenged  many  years  ago,  as  shown  by  the  following 
statement  of  R.  J.  Redding,  director  of  the  Georgia  Agricultural 
79949°— 32 2 
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Experiment  Station,  under  date  of  1898,  quoted  by  J.  L.  Watkins  in 
King  Cotton : 

It  is  a  very  prevalent  belief  that  a  variety  of  cotton  that  will  yield  the  larger 
proportion  of  lint  to  the  hundred  weight  of  seed  is  to  be  preferred.  This  belief 
is  based  on  the  assumption  that  a  large  yield  of  lint  in  proportion  to  seed  indi- 
cates a  large  yield  of  lint  per  acre.  It  is  a  plausible  theory,  but  experiments 
show  that  there  is  no  relation  between  the  yield  of  lint  per  hundred  pounds  of 
seed  cotton  and  the  total  yield  of  lint  per  acre. 

A  similar  statement  is  found  in  Georgia  Agricultural  Experiment 
Station  Bulletin  20,  Fertilizer,  Culture  and  Variety  Experiments, 
Corn  and  Cotton. 

As  long  as  the  ver}^  short  fiber  can  be  sold  at  the  same  price  as  fiber 
of  better  quality,  the  high-turnout  varieties  have  a  slight  advantage 
for  the  farmer  in  the  lower  costs  of  picking  and  ginning.  Unless  a 
market  discrimination  in  favor  of  better  fiber  can  be  established, 
increased  production  of  better  cotton  can  not  be  expected.  The  extra 
care  necessary. in  regular  production  of  good  cotton  will  not  be  taken 
without  the  inducement  of  a  better  price. 

Less  advantage  would  be  seen  in  growling  the  poor  varieties  if  gin- 
ning charges  were  based  on  the  weight  of  the  fiber  removed,  instead 
of  on  the  weight  of  the  seed  cotton.  The  picking  cost  per  pound  of 
short-fiber  lint  may  be  somewhat  lower  on  account  of  the  lint  per- 
centage ;  but  on  the  other  hand  the  bolls  of  the  high -turnout  varieties 
are  rather  small,  so  that  picking  costs  may  be  higher. 

ARGUMENTS  REGABDING   SHORT   STAPLES 

It  is  often  taken  as  a  self-evident  fact  that  varieties  with  very  short 
staples  yield  larger  crops  than  varieties  with  good  staples.  People 
with  this  ingrained  belief  are  surprised  that  anyone  should  doubt  it 
even  enough  to  make  actual  yield  comparisons  in  order  to  determine 
the  facts,  and  when  such  comparisons  are  made  and  reported  the 
evidence  is  still  regarded  as  something  "  against  nature." 

From  a  scientific  standpoint  there  is  no  biological  principle  to  sup- 
port such  an  argument — that  yields  must  be  greater  because  the  fibers 
are  very  short.  Stated  in  this  way,  the  argument  leads  to  an  absurd- 
ity, and  in  practice  it  has  encouraged  production  of  cotton  varieties 
having  fibers  too  short  to  spin,  so  that  the  product  is  no  longer  suited 
to  normal  textile  uses,  for  which  it  is  hardly  to  be  considered  as  real 
cotton,  but  rather  as  an  adulterant. 

It  could  be  argued  biologically  that  more  lint  would  be  obtained  by 
making  the  individual  fibers  longer  than  by  making  them  shorter. 
The  biological  fact  is  that  the  very  short  cottons  that  give  the  high 
turnouts  at  the  gin  have  small  seeds,  altering  the  proportion  of  lint 
w^eight  to  seed  weight.  Also  much  of  the  material  that  goes  into  the 
bale  from  some  of  the  short  varieties  is  not  really  lint  fiber,  but  fuzz 
fibers  which  are  longer  than  usual  and  are  ginned  off  with  the  lint 
fibers.  It  is  not  without  propriety  that  the  product  of  Half-and- 
Half  and  related  varieties  is  often  called  "  buzz-fuzz,"  since  the  fuzz 
fibers  in  normal  varieties  are  distinct  from  the  lint  and  are  not  re- 
moved in  ginning,  but  pass  with  the  seeds  to  the  oil  mill. 

Better  varieties  than  the  market  has  justified  are  planted  in  some 
districts.  The  Texas  big-boll  type  has  not  been  replaced  in  Texas 
by  varieties  having  inferior  fiber,  although  many  attempts  to  do  so 
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Imve  Wen  nuulo.     This  tvpo  of  cotton  lias  rotaincM]   its  popul:i 
l)i»i'au.M'  it  is  better  adapt^nl  to  ^rowinjr  c«)nditions  in  that  State,  vi-     i 
more,  anti  has  hirjrer  holls,  also  because  of  its  ''  stoi  in-pmof  ''  qliaiiiy 
of  holding  the  HIxt  for  h)np  periods  in  the  open  bolls  instead  of 

illowintr  it  to  fall  or  to  stnnpr  out  from  the  bolls  as  does  that  of 

liort-fiber  varieties. 

PLANTING  ON   PRICE  CONJECTURES 

Many  laniHis  do  much  fijiurin«r  on  price  quotations,  assunim;;  tuat 
\arieties  or  acrca^^cs  should  1h»  chan«rcd  from  year  to  year  to  meet 
-iipposed  alterations  in  the  market  demands  for  lonjrer  or  shorter 
Maples.  Seed  dealers  often  rei)eai  such  arguments,  or  money  may  be 
lent  freely  for  j)lantin»j:  high-priced  cotton  in  boom  periods.  l*ro- 
duction  may  thus  be  made  as  speculative  and  hazardous  as  playing 
the  market  on  futures,  and  often  the  varieties  are  changed  for  rea- 
ons  that  are  entirely  erroneous.  In  reality,  the  farmer  has  no  way 
•  f  knowing  what  the  price  of  cotton  will  he  several  months  in  the 
future  nor  whether  high  premiums  will  be  paid  for  longer  staples  in 
tlu?  following  season.  Speculative  guessing  and  changing  of  varie- 
ties loses  the  advantage  that  might  be  obtained  from  a  regular  pro- 
duction of  one  kind  of  cotton. 

Very  high  premiums  sometimes  may  be  paid  in  seasons  of  scarcity 
to  meet  special  orders  from  manufacturers,  but  they  afford  no  assur- 
ance that  larger  quantities  of  the  longer  staple  will  be  called  for  in 
the  following  season.     A  deficient  supply  of  cotton  may  restrict  the 
demand  instead  of  increasing  it.     The  (fanger  of  liaving  to  pay  ex- 
essive  prices  naturally  tends  to  discourage  manufacturers  from  mak- 
iig  the  goods  that  require  a  special  quality  of  cotton.     F'luctuations 
n  j)iemiums  may  result  from  temporary  scarcity  in  particular  long- 
-laple  districts,  and  the  actual  demand  in  the  follownig  season  may 
l)e  met  from  the  usual  sources,  leaving  no  market  for  farmers  who 
have  planted  extra  quantities  of  the  long  staples.     Even  at  very  low 
prices,  buyers  may  not  be  interested  in  handling  small  lots  of  longer 
riber  from  new  sources. 

A  stabilized  production  of  good  cotton  is  the  real  need  and  calls  for 
I  consistent  policy  of  improvement  in  the  American  cf)tton  industry. 
V  large  potential  demand  for  better  staple  undoubtedly  exists,  and 
hould  not  be  confused  with  seasonal  fluctuations  in  the  premiums 
ijuoted  for  staples  of  different  lengths.  The  occasional  high  premi- 
ums are  much  less  important  than  a  wider  production  of  cotton  of 
better  quality.  Regular  supplies  of  good  cotton  must  be  available 
before  adequate  uses  can  develop.  A  gradual  adjustment  may  be 
expected,  not  a  sudden  <lemand  for  a  greatly  increased  production 
of  longer  staples.  The  premiums  may  go  down  if  more  long  cotton 
is  in  sight  than  the  mills  are  ready  to  use,  but  the  low  prices  may 
be  followed  in  turn  by  a  gradually  increased  demand.  Manufac- 
turers are  agreed  that  much  larger  ouantities  of  good  fiber  would  be 
used  if  it  were  know"  ♦i^-^  ♦lo  -oo.i.vi  ..,,>.j;..  „.>.,i.i  i  ,.  available 
at  reasonable  prices. 

Community  produmon  ui  one  variety  oi  cuiion  iQii(i<  toward  a 
gradual,  sustained  improvement  in  the  quality  of  the  fiber.  Dis- 
tricts that  establish  a  regular  production  of  good  fiber  may  be  sure 
that  better  prices  can  thus  be  obtained  over  long  periods  of  time,  than 
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by  changing  and  mixing  the  varieties.  The  kind  of  cotton  that  the 
community  can  phint  to  the  best  advantage  should  be  determined 
with  careful  consideration  of  the  best  indications  of  supply  and 
demand  through  a  term  of  several  years,  and  the  farmers  in  organ- 
ized communities  should  be  advised  to  follow  regular  courses  from 
year  to  year  regarding  the  land  to  be  chosen,  the  cultural  procedures, 
and  the  handling  and  marketing  of  the  crop. 

CHANGING  THE  SEED 

One  of  the  more  serious  of  the  popular  errors  in  cotton  production 
is  the  belief  that  it  is  necessary  to  change  the  seed,  which  usually 
means  changing  the  variet}^  Even  in  districts  where  good  stocks  of 
seed  of  a  superior  variety  have  been  established,  outbreaks  of  the 
seed-changing  mania  are  likely  to  occur  after  any  unfavorable  season, 
and  noticeably  inferior  varieties  may  be  substituted  on  account  of 
the  unreasoning  pressure  for  change.  Many  farmers  are  so  thor- 
oughly grounded  in  their  belief  in  the  necessity  of  this  change  that 
they  take  it  as  a  duty  to  be  performed  regularly  every  second  or  third 
year.  Numerous  infractions  of  State  quarantine  laws  have  been 
committed  in  the  AYestern  States  by  people  who  took  the  trouble  and 
risk  of  obtaining  from  a  distance  seed  very  inferior  to  that  they 
already  had. 

The  more  varieties  brought  into  a  community,  the  more  mixing 
goes  on  at  the  public  gins  and  the  more  crossing  in  the  fields.  The 
more  the  seed  is  changed,  the  more  rapidly  the  seed  stocks  run  out, 
so  that  the  seed-change  idea  actually  produces  the  effect  that  it  is 
supposed  to  prevent.  In  reality,  there  is  no  basis  of  fact  for  any 
general  practice  of  seed  changing.  Except  as  better  stocks  can  be 
obtained  to  replace  worse  stocks,  there  is  no  occasion  to  change. 
Getting  a  better  seed  stock  does  not  mean  that  the  variety  must  be 
changed.  A  livestock  raiser  buys  a  superior  bull  of  the  same  breed, 
not  of  some  other  breed,  to  improve  his  herd. 

Most  of  the  changes  are  made  without  any  definite  information 
that  any  advantage  may  be  expected.  The  number  of  new  varieties 
is  so  great  that  not  all  of  them  can  be  tested  adequately  in  tlie  differ- 
ent sections  of  the  Cotton  Belt,  and  most  of  them  have  passed  their 
popularity  and  have  been  discarded  in  the  time  it  would  take  for  such 
tests  to  be  carried  through  properly  and  under  a  range  of  seasonal 
conditions.  All  such  tests  show  that  the  yield  relations  of  the  vari- 
eties differ  with  the  seasons.  A  variety  very  prolific  in  a  good  season 
may  shed  more  and  yield  less  in  a  bad  season  than  a  variety  less 
prolific  under  other  conditions. 

The  seed  sellers  defend  their  policy  on  the  ground  that  the  public 
expects  novelties  and  will  pay  high  prices  only  for  new  kinds  of  seed, 
which  it  is  their  business  to  supply.  But  this  supposed  need  comes 
from  the  education  which  for  many  years  the  seed  dealers  have  been 
ojiving  the  public.  If  the  cotton  growers  generally  were  correctly 
informed  they  would  be  more  willing  to  pay  for  really  select  stocks 
of  good  and  well-known  varieties  and  they  would  demand  fewer 
untried  novelties.  It  is  scarcely  ethical  to  misinform  the  public  in 
these  matters  and  no  practical  purpose  is  served  by  catering  to  those 
already  misinformed. 
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Several  cotton  varieties  Mieli  as  Trice,  Columbia,  Duranjjo.  M< 
Lone  Star,  and  Atala,  have  been   developed   by  the  Unite«l   Si 
Department  of  Agriculture  and  used  extensively  but  not  so  extcn 
ivelv   as   their  qualitie.*?   warrant.     State    inatitutions   and   private 
reetlers  have  developed  and  distributed  seed  of  these  varieties,  but 
vithout  the  extensiw      '       -■  ^   -  t'    '   -....,.  ,  r  .1   :....,.     trrl- 

ave  received. 

If  the  j)recautions   iiccilcil    lu   uiaintain    ^fioad   bttjck.^  ul    iritci    arc 

ipplied  continuously,  the  stock>  ran  be  maintaineil  over  long  periods 

(  years.     No  matter  how  uniform  a  seed  stock  mav  be  made  by 

areful  selection,  it  d(H>s  not  renniin  uniform  unless  tlie  selection  is 

ontinued,  and  the  stock  is  isolated  from  other  varieties  to  prevent 

rossing.     Varieties  do  deteriorate  if  these  precautions  are  neglected, 

'Ut  no  advantage  is  to  be  expected  merely  from  changing  the  seed. 

1  f  new  seed  is  to  be  of  any  value  it  must  come,  not  from  a  place  where 

;he  seed-changing  theory  has  been  followed,  btit  from  a  locality  where 

one  variety  has  been  grown,  isolated,  and  selected  for  a  number  of 

years.     To  make  j)ermanent  progress  in   improvement  of  varieties 

iiid  seed  stocks  it  is  necessary  to  get  away  from  the  idea  that  chang- 

rinr  fli,.  v«mm]  Ii:i<  miiv  virtue  in  itself. 

LANTING  TOO   MANY  VARIETIES 

The  number  of  cotton  varieties  is  out  of  all  proportion  to  practical 
needs.  Names  of  about  1,200  have  been  recorded  in  the  United 
States,  and  of  these  about  400  have  been  added  in  the  last  decade, 
indicating  that  two  or  three  dozen  new  varieties  appear  every  year. 

V  total  of  438  names  was  reported  through  a  questionnaire  in  1924, 

ut  probably  that  list  was  far  f  nmi  complete.  From  one  of  the  cotton 
States  140  names  of  varieties  were  reported.  Some  were  found  to 
1)0  different  names  for  the  same  variety,  but  even  with  such  deduc- 
tions there  probably  are  between  2"0  and  300  different  varieties, 
most  of  which  are  superfluous.  Probably  a  dozen  varieties  would 
crve  all  the  purposes  of  production  better  than  the  existing 
multiplicity. 

Certain  varieties  of  cotton  have  been  shown  by  experiment  to  have 
a  very  wide  range  of  adaptability  to  different  conditions  of  growth. 
Several  series  of  varieties  represented  by  the  same  stocks  of  seed  have 
been  planted  during  a  period  of  several  years,  in  widely  sej)arate(l 
localities.     A  numl>er  of  varieties,  such  as  Mebane,  Lone  Star,  Du- 

ango,  and  Acala,  that  were  bred  or  acclimatized  in  Texas,  have  grown 
normally  and  produced  high  yields  under  many  different  contRtions 

I  cross  the  entire  Cotton  Belt,  from  southern  Virginia,  North 
Carolina,  and  South  Carolina,  to  the  irrigated  valleys  of  New 
Mexico,  Arizona,  and  California.  The  Durango  cotton  was  very 
prolific  in  the  Imperial  Valley  of  California  and  also  produced 
yields  of  a  bale  to  the  acre  near  Norfolk,  Va. 

Endless  variations  can  be  found  in  cotton  plants,  and  breeding  new- 
varieties  would  be  relativelv  easy  if  any  practical  object  were  served 
by  multiplicity  of  kinds.  But  after  a  new  stock  is  bred  a  much  more 
difficult  task  is  encountered:  that  of  determining  whether  it  is  supe- 
rior or  inferior  to  the  parent  type. 

Many  new-  varieties  are  put  out  merely  to  meet  the  demands  of 
jjersons  who  believe  that  the  seed  should  be  changed  frequently,  and 
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who,  without  reasonable  precaution,  frequently  buy  seed  that  has 
never  been  tested  and  for  which  no  assurance  of  value  can  be  given. 
The  unsupported  statements  of  seed  sellers  are  often  credited,  even 
by  farmers  who  in  other  matters  ma}^  be  considered  very  cautious 
and  intelligent.  The  usual  reason  that  the  farmer  gives  in  such 
cases  is  that  he  decided  to  tr}^  the  seed,  though  as  a  rule  he  had  no 
idea  of  making  any  real  test.  The  new  seed  may  be  sown  with  other 
cotton  or  in  a  separate  field,  from  the  success  or  failure  of  which  the 
farmer  may  form  a  favorable  or  an  unfavorable  opinion,  although 
the  result  usually  depends  much  more  upon  the  land  or  the  season 
than  upon  any  real  determination  of  value. 

CONFUSION   IX   FARM    PRACTICE 

The  needless  multiplicity  of  varieties  not  only  is  wasteful  and  inju- 
rious from  the  standpoint  of  seed  mixing  but  tends  to  carelessness  in 
cultural  operations.  The  effects  of  cultural  and  seasonal  conditions 
are  generally  confused  with  diiferences  between  varieties.  A  farmer 
who  is  disappointed  with  his  crop  resolves  at  once  to  change  his  seed 
and  does  so  instead  of  recognizing  that  he  may  have  chosen  the 
wrong  land  or  applied  wrong  methods  in  growing  his  crop. 

Much  greater  interest  and  progress  in  the  improvement  of  cultural 
methods  are  evident  in  communities  that  have  adopted  the  plan  of 
growing  only  one  variety.  Farmers  in  such  communities,  knowing 
that  they  have  planted  the  same  seed  as  their  neighbors,  are  aware  that 
other  factors  are  responsible  for  differences  in  the  behavior  of  the 
plants  or  in  the  ^^ields  and  begin  to  profit  by  such  knowledge. 
Cotton  farminor  is  not  on  a  scientific  basis  until  the  confusion  re- 
garding varieties  is  cleared  up,  so  that  differences  due  to  growing 
conditions  are  not  mistaken  for  varietal  characters. 

FAILURE  TO   TEST  VARIETIES 

Repeated  comparisons  of  cotton  varieties  are  necessary  m  order  to 
avoid  being  misled  by  irregular  conditions.  Even  if  the  same  kind 
of  cotton  is  planted  in  uniform  soil,  adjacent  rows  often  show 
marked  differences  in  yields,  which  would  be  entirely  misleading  if 
the  rows  represented  different  varieties. 

Under  the  present  method  of  testing  cotton  varieties,  comparisons 
are  made  between  only  two  varieties  at  a  time,  the  two  kinds  being 
planted  in  alternating  4-row  blocks,  usually  three  4-row  blocks  of 
one  variety  and  four  of  the  other,  and  two  guard  rows  added  to  the 
outside  blocks.  The  rows  usually  are  300  feet  or  more  in  length, 
and  at  picking  time  the  field  is  divided  across,  normally  into  three 
sections  of  100  feet  each,  and  each  section  of  each  row  is  picked, 
weighed,  and  recorded  separately.  With  the  yields  of  the  different 
row  sections  thus  recorded,  it  is  possible  to  judge  the  regularity  of 
the  conditions  and  to  decide  whether  consistent  differences  between 
the  varieties  have  been  shown. 

Each  of  these  tests  affords  numerous  direct  comparisons  between 
the  two  varieties  or  methods  that  are  included.  The  value  of  a 
particular  test  is  determined  by  seeing  whether  the  behavior  of  the 
varieties  was  consistent,  rather  than  from  general  totals  or  average 
yields,  which  sometimes  are  misleading.     If  consistent  differences 
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are  not  shown  in  the  sovoral  compariscms  tluit  art'  made,  tho  only 
conclusion  to  draw  is  that  the  conditions  were  ton  irrejjular  or  that 
the  yields  wei*i»  too  nearly  alike  for  definite  differences  to  be  de- 
hrnuned  under  the  comlitions  of  the  exj)erinient. 

Only  a   few  varieties  have  been  carefully  tested  in  this  manner, 

:  I'cause  tiie  n«rd  of  niakinjx  such  tests  was  not  understood  in  tlu'  p 

( Jeneral  reco«rnition  <)f  that  need  wouhh  of  course,  seriously  intci 

with  the  market i II «j:  of  any  such  numbers  of  novelties  as  now   arc 

!»rou«rht  forward  annually  l>y  the  seed  trade.     Although  few  farmers 

lie  in  position  to  undertake  such  thoroutrh  variety  tests  for  them- 

olves,  the  nature  of  the  tests  should  be  Known  more  generally  be- 

.luse  they  aiv  the  cmly  means  of  protecting  individuals  or  comnmni- 

iies  against  ill-advised  changes  of  varieties  or  seed  stocks.     An  elo- 

<[uent  and  irresponsible  seed  sellei*  can  often  do  considerable  dauuige 

\  here  a  community  leailer  or  a  wealthy  landowner  proves  susce|)tible. 

<  ases  are  known   where  seed   stocks  cai'efully  bred   and   tested   for 

I'ars  have   been  suunuarily   replaced   by   untried  novelties   without 

veil  a  subsequent   comparison   of  <b<'  ^fotks  in  (L-firmini*   wlu'tlici- 

Muy  advantage  had  been  gained 

Any  stock  that  is  developed  lium  a  punni.  hm-  jnani   i>  liivti>    i^ 
l»c  productive,  but   not   necessarily  more  so  than   the   parent   stock. 
The  productiveness  of  the  selected  imlividual  nuiy  have  been  acci- 
dental and  not  inherited  or  transmitted.     Many  such  selections  prove 
o  be  less  productive,  and  very  few  are  found  to  be  more  productive, 
vhen  they  are  increased  as  piogenies  and  carefully  compai'ed  with 
the  parent  stock.     Selection  must  be  maintained,  in  order  to  keep  up 
the  yields  of  productive  varieties;  but  claims  of  higher  yields  for  new 
kinds  of  cotton  are  not  to  be  accepted  without  the  evidence  which 
an  be  provided  only  by  thorough  tests. 

MISLEADING  CLAIMS  FOR  VARIETIES 

Many  mi>ien<iing  chiims  are  Ui-ed  to  assist  the  sale  of  seed  of  new 
varieties  that  have  no  real  reason  for  being  offered  to  the  public,  and 
he  little  attention  given  by  the  growers  to  the  characters  and  be- 
lavior  of  the  plants  in  the  field  is  shown  by  the  many  forms  of  ol)- 
ious  misinformation  that  find  credence.     High  lint  percentages  are 
ften  claimed  as  an  invariable  feature,  whereas  the  saihe  variety  will 
how  a  wide  range  of  percentages  when  grown  in  different  localities 
r  even  in  the  same  place. 

The  early  and  late  season  bolls  produce<l  on  the  same  plant  may 
how  notable  differences  in  percentage  of  lint,  as  well  as  in  the  length 
lud  strength  of  the  lint,  if  the  plants  have  been  exposed  to  stress 
onditions.     Even  under  the  best  conditions,  no  kind  of  cotton  is  en- 
irely  uniform  in  fiber  length,  as  short  filur-  f-niistiuth)  arc  always 
to  be  foimd  among  the  full-length  fibers. 

Merely  by  the  advertising  of  a  variety  »    ....   .w,  iv.  .... ....  ;^  ...*   ..  d 

'n  believe  that  this  is  a  constant  character  and  that  all  of  the  cottons 
iluit  produce  4-lock  bolls  are  mixed  and  inferior.  In  reality  no  kind 
of  cotton  has  an  invariable  number  of  locks  in  the  bolls.  Souu*  of 
the  upland  varieties  have  higher  pro|)ortions  of  5- lock  bolls  than 
others,  but  in  any  variety  the  proportions  are  found  to  vary  with  the 
conditions. 
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Many  so-called  '*  cluster  cottons,"  with  very  short- jointed  fruiting 
branches,  have  been  advertised  and  sold  as  very  productive  new  va- 
rieties. They  appear  very  fruitful  because  the  cotton  shows  in  large 
masses  where  the  bolls  are  crowded  together,  and  sometimes  they  pro- 
duce large  crops  under  favorable  conditions.  None  of  the  cluster 
cottons  has  attained  more  than  temporary  popularity,  as  the  yields 
are  very  irregular,  and  many  of  the  plants  are  entirely  sterile  under 
unfavorable  conditions.  A  detailed  study  has  shown  the  cluster 
habit  of  growth  to  be  a  result  of  abnormalities  in  the  formation  of 
the  branches.  This  explains  the  tendency  to  sterility,  which  appar- 
ently is  a  general  feature  of  the  cluster  cottons. 

PROPAGATING  HYBRIDS 

The  idea  of  crossing  different  varieties  of  cotton  in  order  to  develop 
superior  new  kinds  is  met  with  occasionally,  though  many  such  ex- 
periments have  been  made  without  producing  results  of  practical 
value.  Hybrids  of  plants  that  can  be  propagated  by  buds  or  cuttings 
often  are  valuable,  but  the  biological  problems  are  different  with 
plants  that  have  to  be  grown  from  seed.  Large  numbers  of  crosses 
of  upland  varieties  with  Sea  Island  and  Egyptian  cottons  have  been 
made  and  carried  through  many  generations  without  the  breeders 
being  able  to  establish  uniform  strains.  The  first-generation  plants 
are  very  vigorous  and  productive,  while  the  second  and  later  genera- 
tions show  many  degenerate  and  infertile  individuals  and  some  that 
are  completely  sterile. 

PLANTING   UNSUITABLE   LAND 

For  lack  of  other  crops  that  can  be  sold  for  cash  or  serve  as  secur- 
ity for  loans,  many  farmers  are  compelled  to  plant  cotton  on  land 
that  affords  little  prospect  of  a  profitable  return.  The  crop-loan 
system  often  allows  the  dependent  farmer  no  alternative,  and  thou- 
sands of  poor-land  farmers  are  producing  cotton  from  year  to  year 
for  a  bare  living.  More  diversified  farming  and  smaller  acreages  in 
cotton  are  strongly  advised  in  some  districts,  and  more  care  gener- 
ally should  be  given  to  avoiding  land  that  is  too  poor  or  too  rich,  too 
wet  or  too  dry,  for  cotton  to  jdeld  well.  Very  rich  land  in  some  dis- 
tricts has  the  serious  disadvantage  that  luxuriant,  overgrown  cotton 
requires  a  longer  season  to  mature  its  crop,  and  hence  is  more  exposed 
to  weevil  injury  and  to  frost  damage  in  short  seasons.  Wet  land 
remains  cold  and  makes  for  a  slow  growth  in  the  spring  and  late 
opening  of  the  bolls  in  the  fall. 

Rotation,  green  manuring,  terracing,  or  other  precautions  to 
maintain  or  improve  the  soil  must  be  considered  long  in  advance, 
and  land  that  is  not  in  good  condition  should  be  avoided.  Usually 
the  effort  and  expense  required  in  preparing  the  soil  and  planting 
and  cultivating  cotton  on  unsuitable  land  are  the  same  as  for  raising 
a  good  crop  on  suitable  land. 

PLANTING  TOO  EARLY 

Losses  are  often  invited  b}^  planting  too  early.  Farmers  are  urged 
to  plant  early  to  avoid  weevil  injury,  but  even  in  this  matter  discre- 
tion is  desirable.     No  advantage  is  gained  by  crowding  the  season. 
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riio  farmer  who  plants  very  early  knows  that  ho  runs  the  risk  of  hav- 

11^'  to  plant  a«rain,  hut  the  cost  of  replanting  is  not  the  jrreatest  loss 

1  hat  can  (K'cur.    The  younfj  seedlinfrs  may  be  stunto<l  by  lon^  periods 

if  cold  weather,  may  losi»  time  in  recoverin«r.  and  some  of  the  plants 

iiav   \w   permanently   dwarfed.     The   weakened   s<»edlin<rs   may   <lie 

iiccessively  until  the  stand  is  hadly  reduced  hut  too  Intc  for  replant - 

ii<r  to  Im*  undertaken.     In  many  instances  later  plantin<^  have  been 

Miore  productive  than  early  plant  in«^,  including  forma  Iside-by -side 

comparisons  in  weevil-infested  districts. 

The  gi^eatest  protection  against  weevil  injury  undoubtedly  could 

I'c  obtained  in  communities  or  districts  that  planted  all  their  cotton 

■^  nearly  as  possible  on  the  same  date,  chosen  with  reference  to  the 

•  'st  growth  and  fruiting  of  the  plants.  There  is  no  apparent  reason 
H»r  choosing  an  e.xtra  early  date.  Under  such  an  arrangement  there 
\ould  be  no  need  to  take  the  hazards  of  extra  earlv  planting.     It  is 

line  that  relatively  few  comnuinities  in  the  weevil-infested  regions 
iiave  developed  forms  of  or^anizaticm  that  would  bring  about 
[•ractically  snnultaneous  planting.  More  extensive  cooperative  or- 
ganization among  cotton  growers  is  expected  in  the  future,  and 
greater  protection  against  the  boll  weevil  is  one  of  the  purpo.ses  that 
such  organizations  may  serve. 

The  need  of  caution  and  the  advantages  of  simultaneous  planting 
ill  organized  conununities  are  recognized  in  the  recommendations  of 
the  Cotton  Council,*  as  follows: 

Delay  planting  until  danger  from  frosts  and  cold  is  pa.st  ami  the  soil  is  warm 

nough  to  give  pnmipt  germination  and  vigorous  early  growth.     Plant  1  luishel 

.r  more  s<»e<l  i>er  acre.    A  i)erfect  stand  is  immensely  important.     As  nearly  as 

practicaltle  all  «otton  in  the  .^^ame  community  should  be  planted  at  the  .same  time 

and  in  the  smdu-  \.iriiiv 

THINNING  TOO   EARLY 

Cotton  often  is  chopped  or  thinned  too  early,  to  the  detriment  of 

(he  young  plants  or  the  loss  of  a  stand.     No  advantage  has  been 

-hown  in  chopping  before  the  plants  are  at  least  5  or  (>  inches  tall. 

If  any  adverse  conditions  such  avS  cold  winds  or  blowing  sands  are 

iicountered  in  the  early  stages  of  growth,  the  plants  are  more  pro- 

•  cted  and  make  better  growth  if  they  remain  in  a  clo.se  stand  tlian 
t  they  are  exposed  by  early  thinning.  Rather  late  thinning,  after 
lie  plants  ai-e  8  or  10  inches  high,  may  be  found  desirable  where 

otton  grows  very  rank  and  produces  too  many  vegetative  branches. 
If  the  plants  are  left  close  in  the  rows  there  is  less  occasion  for  thin- 
in  n  <»■  f  n  lie  <l«»f»>iM-«'(l 

SPACING  TOO  WIDE 

The  spacing  problems  have  had  close  attention  since  the  arrival  of 

lie  lx)ll  weevil,  and  a  general  change  to  closer  spacing  has  taken 

i'lace.  though  millions  of  acres  still  are  thinned  too.  wide.     Most  of 

the  State  experiment  .stations  advi.se  close  spacing,  with  the   hills 

'  Thp  Cotton  Council  w:is  orjrnnlzod  in  thf>  l*.  S.  Departniont  of  Agriculture  In  1922. 
nder  the  gen^-ral  direction  of  tin*  Assistant  S^cretarv  of  Ajrriculture.  for  the  purpone  of 
ordlnatlnir   thp   dopartments   activi"         ••    ■-  latlon    to   cotton   and    a88i.^ting   the    State 

llege.s  and  exixrlnn-nt  stations  In  i\  i^he  and  coordinated  program  of  Improve- 

-'•nt  in  cotton  protluctlon  in  th<'  I'ni 
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10  to  14  inches  apart  and  two  or  three  pLants  in  a  hill — in  some  States 
even  four  or  live  plants.  The  usual  advice  is  to  leave  the  hills  a  hoe 
width  apart,  which  brings  the  centers  of  the  hills  about  a  foot  apart. 
Previous  to  the  arrival  of  the  boll  weevil  the  farmers  were  advised 
to  space  cotton  much  wider,  15  to  20  inches  or  even  2  feet  apart  in  the 
rows,  in  order  to  allow  a  full  development  of  the  individual  plants. 

At  first  it  was  supposed  that  the  breeding  of  the  boll  weevil  could 
be  restricted  by  spacing  the  plants  still  wider  apart,  but  later  it  was 
found  that  the  branching  habits  of  the  plants  could  be  controlled 
by  closer  spacing,  which  rendered  wide  planting  unnecessary.  The 
spacing  problems  can  not  be  clearly  understood  until  it  is  recognized 
that  the  cotton  plant  has  two  kinds  of  branches  which  are  entirely 
distinct  in  structure  and  function.  The  joints  at  the  base  of  the 
main  stalk  of  the  plant  produce  vegetative  branches  which  func- 
tion as  secondary  stalks,  while  joints  farther  up  the  main  stalk 
produce  fruiting  branches. 

The  vegetative  branches,  or  secondary  stalks,  may  grow  nearly  as 
tall  as  the  primary  stalk,  and  if  many  such  branches  are  produced 
they  may  fill  all  the  space  between  the  rows.  In  fields  of  large, 
spreading  plants  the  ground  is  completely  shaded,  a  condition  that 
invites  the  greatest  damage  from  the  boll  weevil.  The  opposite  con- 
dition, with  the  greatest  possible  surface  of  the  soil  exposed  to  the 
heat  of  the  sun,  is  needed  for  protection  against  the  weevil.  The 
summer  generations  of  weevils  develop  in  the  infested  flower  buds 
or  squares,  which  fall  off  and  lie  on  the  ground,  being  shed  a  few 
days  after  they  are  punctured  by  the  weevils.  Thorough  drying  of 
these  fallen  buds  by  the  heat  of  the  sun  is  fatal  to  great  numbers  of 
the  weevil  larvae. 

Keeping  the  lanes  open  between  the  cotton  rows  is  desirable,  not 
only  to  kill  as  many  of  the  weevil  larvae  as  possible  but  for  several 
other  reasons.  Even  where  there  are  no  boll  weevils  it  may  be  im- 
portant to  have  the  crop  develop  as  rapidly  as  possible,  to  meet 
short -season  conditions. 

Leaving  the  plants  close  together  in  the  rows  has  the  effect  of  sup- 
pressing the  vegetative  branches.  The  number  of  plants  is  increased, 
but  their  size  is  reduced,  not  necessarily  in  height,  but  through  the 
lack  of  vegetative  branches,  or  side  stalks,  as  they  are  sometimes 
called,  and  the  individual  plant  is  restricted  to  the  single  main 
stalk.  Keeping  the  lanes  open  allows  the  row  space  to  be  used  more 
intensively,  and  the  larger  number  of  plants  more  than  compensates 
for  the  restriction  in  size.  More  flowers  are  produced  and  more 
bolls  are  set  early  in  the  season  on  rows  of  close-spaced  plants  than 
on  equal  rows  of  larger,  wide-spaced  plants.  The  development  of 
fruit  on  the  vegetative  branches,  or  side-stalks,  necessarily  is  later 
than  on  the  main  stalk,  and  the  effect  of  close  spacing  is  to  substitute 
main  stalks  for  side  stalks. 

If  the  cotton  grows  rank  and  the  plants  have  many  side  stalks,  the 
lower  fruiting  branches  are  likely  to  be  smothered,  or  if  early  bolls 
are  developed  they  are  likely  to  be  rotted  or  mildewed  under  the 
heavy  canopy  of  foliage  that  forms  a  continuous  covering  in  fields 
of  rank  cotton.  Under  this  condition  there  is  little  prospect  of  har- 
vesting an  early  crop.  Even  where  there  are  no  boll-weevils,  fields 
that  are  smothered  under  heavy  foliage  may  produce  little  or  no 
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>tt()n,  as  tiie  (.'rop  is  borne  iato  in  tlu>  s4*aM»n  uiid  may  not  mature 

•  fore   frost.     Wlu»re   wiH»vils  art*  present    in    rank-jrrowin^  cotton 
le  setting  of  late  bolls  is  out  of  the  qut»stion.  and  the  crop  is  a  com- 
plete failure. 

(Moser  spacing  of  the  j)lants  tends  to  restrict  the  rank  growth 
liiih  is  an  untlesirable  feature  in  late-planted  cotton.  When  the 
t'dlinjr-s  develop  in  h»)t  weather  the  phuits  take  a  different  form, 
ith  more  vegetative  branches  an<l  less  tencK'ncy  to  set  fruit 
lomptly.  Hence  late -planted  cotton  esj>ecia11\  mcds  <(»  sfmid  ( lo-c 
I  the  rows,  to  restrict  the  size  of  the  plants. 

The  .spacing  problem  is  obscured  by  some  >n  i  u.  i  >  >%  n.i  «m»  ii.»i  ^  n  ^n^- 

ize  the  facts  of  the  structure  and  lK»havior  of  the  plants  but  who 

iirue  on  false  premises.     It  may  .st»em  rea.sonable  to  suppose  that 

•arinjr  the  plants  fartlier  apart  woidd  be  the  piactical  way  of  kecp- 

uiT  the  fields  more  open  to  tlie  sun.  but  when  the  formation  of  the 

•  iretative  branches  is  understood,  tiu'  apparently  logical  conchision 
ives  way  to  the  facts  about  the  nu'tliod  of  controlIin<r  the  branches. 

The  following:  sununarized  advice  to  farmers  repirdin<;  the  spacing 

f  cotton  was  issued  by  the  Georgia  A<rricultural  Exj)eriment  Sta- 

iion   in   Press  Bulletin  311,  Cotton  Choppinjr  Facts   for  Georji^ia : 

Georgia  cotton  prowprs  are  losing  thousands  <if  doUarH  every  yoar  because 
of  poor  staiKls  or  too  ffw  plants  per  acre.     •     ♦     ♦     The  old   f>re-holl-w(»e\  II 
practice  of  cutting  out  all  but  one  or  two  plants  In  the  hill  and  leaving  from 
^  to  3  feet  of  space  between  plants  is  n«»t  reconiniended  for  1J)30.     ♦     •     ♦ 
f'nthinnctl  or  nonchoit/Hul  cotton. — During  some  soasons  cotton  left  just  as  it 
■ines  up  will  yield  as  much  as  spaced  cotton.     Where   less  than  1%   bu-!'  ' 
;   hi^h-gerniinatiug  see<l  are  used  on  each  acre  enough  thinning  can  be 
.  >   running  a  drag  harrow  across  the  rows.     In  the  northern  part  of  the  s 
and  elsewhere  where  a  poor  stand  re(iuires  planting  over  it  Is  often  U 
leave  all  the  plants  except  those  that  must  be  plowed  up  In  removing  \\ 
id  grass.     During  li)29  on  the  station  farm  cotton  planted  «)ver  May  15  and  left 
iithinned  produced  as  much  as  space<l  cotton.     Only  about  one-half  as  much 
iiie  is  re<iuired   to  merely  remove  weeds  and  grass  a.s  it  takes  to  thin  the 
lints  to  two  i)er  hill  with  hills  one  hoe  width  apart. 

Hor-blorktd    cotton. — Where    the    plants    are    very    thick    In    the    drill    it    Is 

-ually  advisable  to  thin  by  removing  all  the  plants  In  every  other  hoe  width  of 

le  row;  that  is,  the  plants  in  one  hoe  width  are  left  and  the  next  hoe  width  are 

it  out.     This  oi>eration   re<iuires  very  little  time  as  compared  with   the  coin- 

::iou   tedious  method  of  chopping.     Even   if  a   half-<lozen  plants  are  left  in  a 

hoe  width,  tests  have  .shown  that  the  yield  will  justify  this  labor-saving  practice. 

n^»e  hkK'king  is  ample  thinning  for  the  average  field. 

Tiro  ptants.  one  hoe  triflth. — (^otton  farmers  are  not  Justilled  in  having  less 
an  two  plants  to  each  hill  and  hills  more  than  one  hoe  width  or  about  1  fo<»t 
part.  Fewer  .*«talks  than  this  may  h>ok  l)etter  In  the  field,  but  actual  trials 
ivor  closer  spacing. 

PICKING  TOO    -  *-- 

I^avin^  the  cotton  too  lonor  in  the  licids  before  picking  is  a  cause 
of  extensive  damage  to  the  crop.  It  is  cu.stomary  to  pick  cotton 
more  promptly  in  the  ea.stern  districts  of  the  Cottcm  Helt  where 
^rains  are  more  fre<juent  and  often  do  serious  damage  to  the  liber. 
JFormerlv  it  was  customary  to  make  three  or  even   four  pickings. 

but  with  incn-'  ■'  •  —  ♦    -^  '-» '•-  teiulencv  '-'    > '  <•-.,...,. 

pickings. 

"Where  no  rain  i>  l'XIx'lIlm.i,  in  iiic  drier  short-season  (iihiiicis,  me 
cotton  often  is  left  in  the  fields  until  the  end  of  the  season,  and  only 
a  single  picking  is  made.  This  is  ccmsidered  to  be  one  of  the  ad- 
vantages of  production  in  the  dry  regions,  but  there  is  always  a  risk 
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of  rainy  weather  that  will  soil  and  stain  the  cotton.  Even  if  no 
rain  falls,  cotton  left  in  the  fields  for  two  or  three  months  after 
the  bolls  are  open  undoubtedly  is  affected  to  some  extent  by  exposure 
to  the  sunlight  and  the  dust  storms.  A  little  rain,  that  might  do 
little  or  no  damage  to  clean  cotton,  may  be  definitely  injurious  fol- 
lowing a  dust  storm,  to  say  nothing  of  the  cotton  that  is  whipped 
out  and  lost,  as  shown  in  the  title-page  illustration.  Some  of  the 
storm-proof  upland  varieties  hold  the  seed  cotton  remarkably  well 
in  open  bolls  for  long  periods,  but  too  much  reliance  should  not 
be  placed  on  this  fact  to  justify  late  picking. 

The  late-picked  cotton  generally  is  considered  inferior  to  the 
early  cro]D  and  shows  a  different  character,  often  described  as  "  soft." 
Differences  of  behavior  in  ginning  and  baling  of  early-picked  and 
late-picked  cotton  are  recognized,  especially  in  the  irrigated  valleys 
where  some  of  the  cotton  is  left  in  the  fields  for  the  longest  periods. 
The  late-season  fiber  is  more  bulky  in  relation  to  its  weight  than  is 
the  early-season  fiber,  so  that  late-season  bales  often  fall  below  500 
pounds,  while  early-season  bales  often  run  above  500  pounds.  No 
doubt  some  physical  difference  or  change  in  the  character  of  the 
cotton  is  the  reason  for  the  greater  bulk  of  the  material  later  in  the 
season.^ 

BREEDING  WEEVILS  IN  THE  FALL 

Millions  of  acres  of  cotton  land  breed  weevils  in  the  fall,  where 
the  plants  are  left  in  the  fields  after  the  crop  is  harvested.  The 
northern  areas  usually  are  reached  by  frost  before  the  cotton  is 
picked,  or  even  before  all  of  the  bolls  are  open,  but  in  the  long- 
season  southern  districts  the  weevils  are  given  an  entirely  unneces- 
sary opportunity  to  breed  late  in  the  fall.  Even  as  far  north  as 
Charleston,  S.  C,  two  or  three  months  may  elapse  between  the  last 
picking  of  the  cotton  and  the  first  killing  frost.  In  the  more  south- 
ern areas  frost  may  not  come  until  Christmas,  or  in  parts  of  Florida 
and  Texas  the  entire  winter  may  pass  with  little  or  no  frost.  With 
the  weevil  present,  there  is  no  possibility  of  a  late  crop  being 
matured  in  any  of  the  humid  districts,  but  the  plants  continue  to 
grow,  and  the  weevils  continue  to  breed  in  the  flower  buds,  so  that 
in  the  late  season  the  weevil  population  is  recruited  to  pass  the 
winter. 

The  need  of  clearing  the  fields  promptly  at  the  end  of  the  picking 
season  and  thus  putting  a  stop  to  the  breeding  of  the  weevils  has 
been  recognized  almost  from  the  first  days  of  the  weevil  invasion 
as  "the  most  important  step  in  the  control  of  the  boll  weevil," 
though  generally  this  practice  is  followed  only  in  a  desultory  way. 
To  obtain  the  full  advantage,  entire  communities  need  to  be  organ- 
ized, so  that  all  of  the  fields  can  be  cleared  at  an  early  date.  W.  D. 
Hunter  said : 

Concerted  action  in  fall  destruction  is,  of  course,  desirable.  The  greatest 
benefit  will  result  only  when  whole  communities  adopt  the  method.  But 
no  planter  should  hesitate  on  account  of  the  indifference  of  his  neighbors. 

Usually  it  is  found  on  local  inquiry  that  a  few  of  the  more  progres- 
sive farmers  clear  their  fields  early  in  the  season,  or  that  this  was 
done  in  former  years.     Such  efforts,  however,  are  not  likely  to  con- 

^  This  difference  was  pointed  out  in  a  communication  from  S.  H.  Hastings. 
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tinue  if  tho  pro^rrossivo  fariuiT  is  siutouiuIimI  l)y  carolfss  neighbors, 
since  the  advantage  from  clearing  the  fiehls  is  not  siiown  in  a  delinite 
way.  The  fields  that  have  l>een  cleare(l  may  appear  to  have  as  many 
boll  weevils  the  following  season  a>i  those  that  are  not  cleared,  so 
that  arguments  are  not  conclusive,  and  early  clearing  is  not  estab- 
■  '^hed  as  a  gi»ncral  practiiv. 

The  advantage  to  be  gained  by  conceited  action  is  illustrated 
by  natural  occurrences.     In  Texas  and  Oklahoma  dry  weather  may 

Srevent  the  brociling  of  wtH*vils  in  the  autumn  months.  If  the 
rought  is  .sufliciently  severe  to  stop  the  growth  of  the  cotton  plants, 
large  areas  may  be  free  of  weevils  the  following  season.  The  weevils 
may  be  nractically  destroyed  by  an  invasion  of  leaf  worms,  which 
eat  all  the  leaves  and  tender  growth  of  the  cotton,  including  the 
flower  buds  and  young  bolls  where  the  weevil  larvae  can  develop, 
so  that  no  late-season  weevils  are  bred.  All  the  cotton  fields  in  an 
entire  district  may  Ik?  cleared  by  the  leaf  worms,  and  in  such  cases 

a  absence  of  weevils  is  noted  the  following  season. 
In  the  lower  Rio  Grande  Valley,  in  southern  Texas,  it  is  customary 

•  dear  the  cotton  fields  in  August,  in  order  to  ohint  winter  vege- 
tables. The  boll  weevil  is  less  of  a  menace  in  aistricts  where  the 
early  clearing  of  the  fields  is  more  genera  1 1}-  practiced. 

Wlien  the  weevils  are  allowed  to  continue  breeciing  in  the  fall,  there 
.10  more  of  them  to  j)ass  the  winter  and  the  late-season  broods  go 
into  winter  quarters  still  young  and  vigorous  and  with  much  greater 
chances  of  survival.     The  Bureau  of  Entomology,  in  a  series  of  ex- 

'riments,  has  shown  a  much  greater  mortality  among  weevils  de- 

lived  of  food  early  in  the  fall. 

If,  by  agreement  in  a  community,  all  fields  are  cleared  by  the  mid- 
dle of  October,  only  a  remnant  of  the  weevil  population  might 
survive  to  go  into  winter  quarters  and  fewer  yet  would  be  able  to 
emerge  and  attack  the  cotton  in  the  spring.  Such  concerted  action 
against  the  weevils  in  the  fall  might  be  especially  important  in  the 
warmer  districts  which  have  a  longer  period  between  the  cotton 
Harvest  and  the  first  killing  frost. 

To  be  really  effective  such  action  must  be  taken  by  all  growers, 
and  it  is  difficult  to  bring  this  about.  Even  where  most  of  the 
farmers  are  ready  to  make  a  concerted  movement  a  few  irresponsi- 
ble individuals  may  discourage  or  prevent  a  general  effort.  It  may 
not  be  feasible  to  organize  a  connnunity  for  weevil  protection  alone, 
but  such  protection  is  one  of  several  benefits  possible  through  com- 
munity organization.     Undoubtedly  it  is  only  lack  of  knowledge  of 

le  facts  on  the  part  of  the  farming  public  that  prevents  such  meas< 
uies  being  taken. 

MIXING  SEED  AT  PUBLIC  GINS 

While  the  modern  equipment  of  the  public  cotton  gin  is  mechani- 
illy  superior  to  the  small  plantation  gins  used  before  the  Civil  War, 
he  mechanical  development  in  ginning  has  brought  new  problems 
to  the  cotton  industry.  Using  their  own  plantation  gins,  planters 
ho  practiced  seed  selection  could  keep  their  own  seed  stocks  un- 
lixed.  but  the  present-day  public  gin  mixes  the  seed  of  an  entire 
»nimunitv. 

Past  efforts  to  improve  the  quality  of  ginning  have  been  handi- 
;ipp"d  by  lack  o^  ...w>i.f;fi..   jnformatioT^    "'"^   b;'-  tiw.  t^"'m^«"-  and 
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complexity  of  factors  in  both  the  seed  cotton  and  the  ginning  proc- 
ess. Scientific  study  of  ginning  problems  has  been  impeded  iDy  lack 
of  adequate  facilities  for  controlling  ginning  conditions  and  by  lack 
of  suitable  methods  of  measuring  the  effect  upon  the  ginned  lint  of 
variations  in  the  seed  cotton  and  in  the  ginning  process.  The  Bureau 
of  Agricultural  Engineering  has  established  at  Stoneville,  Miss.,  a 
cotton-ginning  laboratory  designed  and  equipped  for  experimental 
work,  and  important  developments  in  fiber  analysis  have  been  made 
in  connection  with  the  cotton  standardization  work  carried  on  by 
the  Bureau  of  Agricultural  Economics. 

In  the  absence  of  such  laboratory  facilities,  manufacturers  have 
placed  their  equipment  in  the  field  to  be  tried  out  and  have  relied 
upon  cotton  classing  for  indications  of  the  commercial  character- 
istics of  the  resulting  product.  Progress  which  they  have  made 
under  these  conditions  is  a  tribute  to  their  judgment  and  ingenuity. 

The  construction  and  operation  of  the  gin  machinery  are  such  that 
extensive  mixing  of  seed  is  very  difficult  to  prevent  under  the  usual 
conditions  of  production  with  one  variety  of  cotton  often  following 
another  at  the  gin.  Each  wagon  load  of  cotton  lined  up  at  a  public 
gin  may  contain  a  different  variety.  (Fig.  1.)  Under  the  usual 
methods  of  operation,  from  1  to  2  bushels  of  seed  remain  in  the  seed 
roll  of  each  gin  stand,  to  be  mixed  with  the  seed  of  the  next  customer. 
Careful  tests  have  been  made  to  determine  the  extent  of  this  mixing. 
The  seed  rolls  were  taken  out  and  dyed  red  so  that  the  seed  that 
had  been  left  in  the  gin  could  be  definitely  identified  in  the  subse- 
quent operation.  (Fig.  2.)  A  farmer  who  takes  one  bale  to  the 
gin  receives  an  admixture  of  about  26  per  cent  of  seed  from  the 
cotton  of  his  predecessor.  E\en  in  the  second  bale  an  admixture  of 
1.6  per  cent  is  present. 

Though  still  generally  disregarded,  this  condition  undoubtedly 
is  responsible  for  the  general  mixing  and  mongrelizing  of  seed  stocks. 
With  plants  of  different  kinds  in  the  fields,  the  character  of  the 
fiber  is  essentially  uneven.  The  general  absence  of  precautions 
against  mixing  means  that  practical  quantities  of  good  seed  are  to 
be  had  only  in  single  variety  communities. 

The  conditions  of  community  production  are  sometimes  ap- 
proached without  any  formal  organization  of  the  farmers,  through 
the  influence  of  a  prominent  seed  grower.  At  Lockhart,  Tex.,  the 
late  Alexander  Mebane  developed  the  Triumph  variety,  later  called 
Mebane,  and  maintained  a  stock  of  pure  seed  for  many  years.  But 
no  widespread  or  permanent  improvement  is  to  be  expected  from 
individual  efforts  without  community  cooperation.  Precautions  can 
be  taken  to  avoid  gin  mixing  with  small  quantities  of  seed,  but  are 
not  feasible  on  a  large  scale.  It  is  more  practicable  to  restrict 
the  production  in  a  community  to  one  variety  than  to  keep  the  seed 
stocks  of  different  varieties  separate,  which  has  not  been  done  effec- 
tively on  a  practical  scale,  though  often  attempted. 

Even  gin  equipment  that  would  avoid  some  or  all  of  the  present 
mixing  of  seed  at  the  gin  would  not  completely  solve  the  problem  of 
maintaining  uniform  seed  stocks.  Cross-pollination  would  still  go 
on  as  long  as  different  kinds  of  cotton  were  planted  in  adjacent  fields, 
or  even  in  the  same  neighborhood.  The  cotton  pollen  is  not  blown  by 
the  wind  but  the  honeybees  are  known  to  range  commonly  for  a  mile 
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'•r  more  Iruiii  iiirir  luvus,  id  Miy  iiDUiin^  oi  iiii'  wiia  lu't's,  wasp*<,  ixiui 

'{\wv  insects  timt  in  some  (!istrieti<  visit  the  cotton  flowers  in  lar^t* 

iiiimlKM-s.     The  only  effective  way  to  prevent  the  mixing  of  simmI  at 

public  gins  and  in  the  field  is  to  have  separate  comnninities  tli:it  lm  nw 

Illy  one  variety  of  cotton. 


iiid  of  cotton 


GINNING  TOO  CLOSE 


Cotton  is  commonly  ginned  too  close,  in  order  to  take  off  short 

iber  and  fuzz  from  the  seed  coat,  and  thus  to  increase  the  weiglit  of 

the  bale.     Too  close  ginning  is  one  of  the  consequences  of  indiscrim- 

luite  buying.     With  the  buyers  paying  the  same  price  for  all  the 

•tton,  the  farmer  naturally  wishes  to  have  his  bales  weigh  as  much 

s  possible,  and  insists  that  the  ginner  shall  give  him  a  high  turnout. 

If  cotton   were  sold   on   its  merits  in   the   primary  markets  the 

irmers  would  soon  recognize  that  its  quality  is  impaired  by  close 

winning.     Thev  would   inifl«Mvf ;)i.d  flmf  liWrl.   ft.mont.   ..lo  r.l.f.iiiw.d 
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Figure  2. — An  experiment  to  determine  the  extent  of  seed  mixing  at  public  gins. 
The  seed  roll  was  taken  out,  dyed  red,  dried,  and  replaced,  and  ginning 
resumed.  The  frequency  of  red  seeds  after  10  minutes  is  shown  in  A,  and 
after  20  minutes  in  B.  Even  in  the  ginning  of  the  second  and  third  bales  red 
seeds  were  found 
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l)y  indudin*;  in  tho  cotton  lint  a  part  of  tlu»  fuzzy  covtM-iiij;  of  the  M-t-d 
(onsistin^  of  very  sliort  fibers,  of  no  use  for  spiniiinir,  and  constitut- 
ing in  reality  only  an  adulterant  in  the  bales.  Indeed,  the  fuzz  and 
>hort  fibers  are  worse  than  useless  to  the  manufacturer,  since  they 
not  only  constitute  "  >yaste  "  at  the  mills,  but  also  require  costly  mill 
processes  for  their  renioyal. 

Usually  the  turnout,  or  percentage,  of  bale  weight  to  seed  cotton, 
is  the  only  item  of  definite  information  that  the  farijier  obtains 
regarding  liis  crop  and  the  oidy  feature  in  which  he  takes  an  activi' 
iiiti'rest.  If  not  satisfied  with  the  turnout  receiyed  at  one  gin,  the 
farmer  will  go  to  another,  or  will  change  his  seed.  In  flic  belle f  iIimI 
the  variety  has  run  out. 

As  long  as  the  custom  holds  of  buying  all  i.-uo,,  ai  lin-  >aiin  jm  mi 
in  the  local  markets,  the  ginners  will  continue  to  prepare  the  fuzz- 
laden,  high-turnout  bales  that  the  farmers  think  they  must  haye  in 
order  to  get  the  full  leturn  for  their  cotton.  The  flat-nrico  system 
inyites  adulteration  b}-  the  farmer,  both  by  growing  inferior  cotton 
and  by  having  it  ginned  badly,  with  the  maximum  of  "  l)uzz-f uzz  " 
and  seed  fragments  included  to  increase  the  weight  of  the  bales.  The 
only  improvement  to  be  expected  is  through  change  in  the  buying 
system,  so  that  higher  prices  can  be  paid  for  bales  that  are  not 
adulterated  with  linters. 

Close  ginning  is  seen  to  be  definitely  undesirable  with  cottons  of 
good  quality  and  length  of  staple,  in  markets  where  good  cotton  is 
j-ecognized  ami  bought  at  a  premium  above  the  short  staples.  Such 
•otton  loses  in  grade  and  value  from  the  presence  of  fuzz  and  neps. 
The  farmers  then  ask  to  have  their  cotton  ginned  "  for  staple " 
instead  of  "for  turnout."  Gins  in  some  districts  are  equippeci  for 
giving  the  farmer  what  he  wants.  If  the  cotton  is  ginnea  for  staple, 
ihe  linters  can  be  left  out,  while  farmers  who  order  turnout  are 
served  with  more  linters  and  trash  in  theii*  bales.  Buyers  of  good 
fiber  avoid  the  high-turnout  bales,  which  they  know  have  neen 
<  barged  at  the  gin  with  linters  and  other  waste.  By  close  ginning, 
10  pounds  of  linters  may  be  added  to  a  bale,  and  at  20  cents  a  pound 
this  would  bring  the  farmer  $2.  But  if  the  addition  of  the  linters 
keeps  the  bale  from  being  sold  for  21  or  22  cents  a  j)ound,  so  that  a 
net  loss  of  from  $3  to  $8  per  bale  is  involved,  close  ginning  no  longer 
appears  as  an  advantage  to  the  farmer,  and  he  is  willing  to  change 
his  policy.  In  communities  where  good  cotton  is  being  grown,  care- 
ful ginnmg  is  a  matter  of  great  importance  in  preparing  the  crop 
for  market. 

Grading  as  well  as  classing  has  been  arbitrary  or  casual  in  primary 
markets  until  recent  years.  Trashy  or  stained  cotton  has  been  penal- 
ized, but  higher  grades  are  seldom  recognized  in  the  primary  markets, 
(^nly  an  increased  weight  of  the  bnle  w:i<  likely  to  bring  n  higher 
return  to  the  farmer. 

GINNING  TOO  WET  OR  TOO  DRY 

Putting  wet  cotton  through  the  gins  is  another  cause  of  loss,  in- 
duced by  the  lack  of  discrimination  of  quality  in  the  primary  mar- 
kets. The  ginners  generally  are  aware  of  the  injury  that  is  done  by 
operating  on  wet  cotton,  but  they  are  unable  to  refuse  service,  as  this 
niav  drive  their  custdmers  to  otbei-  ""in^.     A  o"enei-al  need  exists  for 
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artificial  drying  facilities,  and  this  problem  is  receiving  attention  in 
the  Bureau  of  Agricultural  Enfrineerinc. 


Cotton  ginned  while  damp  is  often  described  as 


gin  cut 


and  is 


recognized  by  the  dense  flakes  sometimes  called  "  naps  "  or  "  locks," 
formed  by  the  wet  fibers  packing  around  the  saw  teeth.  These  naps 
are  distinct  from  the  neps  that  are  increased  by  close  ginning. 


LiTtxn 


1  :      :  ;-     ;.      ;       ,    ps   in   ginning.      Ginned   seeds   were  dyed  red 

aiiu  placed  in  iht:  seed  ruli  with  undyed  cotton.  After  ginning  had  been 
continued,  many  red  neps  appeared,  which  undoubtedly  were  formed 
from  the  fuzz  of  the  dyed  seeds.  Some  of  the  red  neps  are  shown  in  the 
photograph  as  black  spots  against  the  white  fuzz  of  the  uncolored  seeds 
on  white  seeds,  and  many  of  the  usual  white  neps  are  shown  on  the 
colored  seeds 

In  the  more  humid  sections  of  the  Cotton  Belt  it  was  customary  to 
dry  and  store  the  cotton  before  ginning,  so  that  a  uniform  condition 
of  moisture  was  reached.  The  old  plantation  gins  in  the  Southeast- 
ern States  had  drying  floors  for  spreading  out  the  cotton,  and  public 
gins  were  sometimes  provided  with  storage  bins,  but  such  precautions 
are  practically  unknown  in  the  drier  sections  of  Texas  and  other 
Southwestern  States.     Even  in  these  districts  gins  should  have  f  acili- 
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ties  for  artificial  drying,  because  rainy  weather  soinetiines  docs  serious 
danui^e. 

Cotton  that  is  very  dry  may  show  many  neps,  if  grinned  at  very 
hi«ijh  rat€  of  feed,  especially  when  a  high  saw  speed  is  used.  Though 
the  fiber  may  not  be  injured,  the  commercial  value  may  be  impaired 
if  too  much  fuzz  comes  off  witli  the  lint.  It  api)eai's  that  when  the 
seeds  are  very  dry  anil  brittle  more  small  particles  of  the  seed  coats 
are  chipped  out  by  the  saw  teeth.  The  particles  of  seed  skin  with  a 
few  of  tlie  fuzz  fibers  attached  are  the  neps  which  are  most  objection- 
able to  the  spinners,  as  they  are  most  difficult  to  separate.  An  ex- 
periment made  by  J.  S.  Townsend  at  the  United  States  Cotton  Field 
Station,  Shafter,  Calif.,  demonstrates  the  formation  of  neps  by  sepa- 
ration of  small  tangles  of  fuzz  from  the  seeds  in  ginning.  (I^ig.  3.) 
The  neps  and  loose  fuzz  apparently  are  most  abundant  in  cotton  that 
has  been  checked  by  drought,  so  that  many  of  the  seeds  are  aborted 
and  shriveled.  Observations  reported  by  Mr.  Townsend  indicate 
that  drying  and  shrinkage  of  the  seeds  may  loosen  the  seed  coats  so 
that  more  of  the  fuzz  and  neps  are  detached  in  the  ginning  process. 


ORGANIZATION  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
WHEN  THIS  PUBLICATION  WAS  LAST  PRINTED 


Secretary  of  Agriculture Arthur  31.  Hyde. 

Assistant    Secretary R.  W.  Dunlap. 

Director  of  Scientific  Work A.  F.  Woods. 

Director  of  Regulatory  Work W.  G.  Campbell. 

Director  of  Extension  Work C.  W.  Wakburton. 

Director  of  Personnel  and  Business  Adminis-     W.  AV.  Stockberger. 
tration. 

Director  of  Information M.  S.  Eisenhower. 

Solicitor _- E.  L.  Marshau.. 

Weather  Bureau Charles  F.  Marvin,  Chief. 

Bureau  of  Animal  Industry John  R.  Mohler,  Chief. 

Bureau  of  Dairy  Industry O.  E.  Reed,  Chief. 

Bureau  of  Plant  Industry William  A.  Taylor,  Chief. 

Forest  Service R.  Y.  Stuart,  Chief. 

Bureau  of  Chemistry  and  Soils H.  G.  Knight,  Chief. 

Bureau  of  Entomology C.  L.  Marlatt,  Chief. 

Bureau  of  Biological  Survey Paul  G.  Redington,  Chief. 

Bureau  of  PuMic  Roads Thomas  H.  MacDonald,  Chief. 

Bureau  of  Agricultural  Engineering S.  H.  McCrory,  Chief. 

Bureau  of  Agricultural  Economics Nils  A.  Olsen,  Chief. 

Bureau  of  Home  Economics Louise  Stanley,  Chief. 

Plant  Quarantine  and  Control  Administration-  Lee  A.  Strong,  Chief. 

Grain  Futures  Administration J.  W.  T.  Duvel,  ChAef. 

Food  and  Drug  Administration Walter  G.  Campbell,  Director  of 

Regulatory  Work,  in  Charge. 

Office  of  Experimrcnt   Stations James  T.  Jardine,  Chief. 

Office  of  Cooperative  Extension  Work C.  B.  Smith,  Chief. 

LLhrary Claribel  R.  Babnett,  Librarian. 

26 


U.  S.  GOVERNMENT  PRINTING  OFFICE:  1932 


For  sale  by  the  Superintendent  of  Documents,  Washington,  D.  C. Price  5  cents 


U.S.  DEPARTMENT  OF 
AGRICULTURE 

FARMERS  BULLETIN  No,  1687 


REMOVING 
SPRAY  RESIDUE 

FROM 

APPLES 

AND  PEARS 


BerORE 


PRESENT  METHODS  of  spraying  for  the  control  of 
the  codling  moth  in  apples  and  pears  in  many  sec- 
tions of  the  United  States  frequently  result  in  an  arseni- 
cal residue  on  the  fruit  in  excess  of  the  world  tolerance 
of  one  one-hundredth  grain  arsenic  trioxide  per  pound 
of  fruit.  Oil  or  lime-sulphur  in  the  spray  usually  makes 
it  more  difhcult  to  remove  this  residue,  while  lime  in  the 
spray  facilitates  removal. 

Dry-cleaning  methods  generally  can  not  be  depended 
upon  to  remove  consistently  over  30  per  cent  of  the 
residue  from  apples.  They  also  involve  danger  of 
mechanical  injury  to  the  fruit,  especially  pears.  Cloths 
or  brushes  used  in  dry  cleaning  should  be  changed 
frequently. 

The  use  of  chemical  solvents  has  been  found  the  most 
satisfactory  method  of  removing  arsenical  residue. 
Commercial  hydrochloric  acid  at  the  rate  of  1  to  4  gal- 
lons per  100  gallons  of  water  has  generally  proved  most 
satisfactory.  Exposing  the  fruit  to  the  acid  wash  for 
one-half  minute  to  five  minutes,  depending  upon  the 
type  of  equipment  used,  is  recommended.  A  method  of 
testing  the  acid  strength  is  given.  It  is  desirable  to 
change  the  acid  solution  daily  or  after  1,000  bushels  of 
fruit  has  been  w^ashed.  Concentrated  hydrochloric  acid 
is  very  corrosive  and  must  be  handled  with  care. 

Alkaline  solvents  are  used  in  some  cases,  usually  at 
a  temperature  of  100°  F.  or  above.  Washing  fruit  with 
these,  however,  subjects  it  to  greater  danger  of  injury 
than  washing  it  with  hydrochloric  acid. 

The  efficiency  of  the  acid  solution  is  increased  by 
warming  it  to  a  temperature  of  80°  to  100°  F.  With 
fruit  that  is  especially  difficult  to  clean,  a  special  type 
of  kerosene  emulsion  added  to  the  acid  solution  gives 
good  results.  The  addition  of  1  to  3  per  cent  of  salt 
also  increases  the  efficiency  of  the  acid  solution. 

Thorough  rinsing  and  careful  handling  of  the  fruit 
and  systematic  changing  of  the  acid  solution  are  essen- 
tial in  safeguarding  the  fruit  against  injury.  It  is  not 
necessary  to  dry  the  fruit,  although  removing  some  of 
the  excess  moisture  facilitates  packing  when  fruit  is 
wrapped. 

Two  simple  types  of  homemade  washing  equipment 
are  described.  The  cost  of  washing  varies  from  1  to  5 
cents  a  bushel,  depending  largely  upon  the  quantity  of 
fruit  handled  and  the  equipment  used.  Cleaning, 
properly  done,  improves  the  appearance  of  the  fruit, 
often  makes  sorting  and  grading  easier,  and  does  not 
injure  the  keeping  quality. 
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INTRODUCTION 

/^OXTROL  OF  THE  CODLING  MOTH  lias  borome  essential  in 
\^  the  production  of  niarkotahh*  apples  and  pears  in  practically 
all  deciduous-fruit  districts  of  the  Ignited  States,  and  thorou<rh  spray- 
ing with  lead-ar.senate  has  been  for  many  years  the  accepted  control 
method.  Apples  and  pears  sprayed  with  lead  arsenate  bear  at  harvest 
time  an  arsenical  residue,  an<]  t^»'-  i-^'^ldno  mn-t  1"'  «oiMoy-.d  in  the 
interest  of  public  health. 

The  provisions  of  the  Fedi'iai  kkmi  and  dni^^s  act  oi  ilMXi,  a« 
'ministered  bv  the  I'nited  States  Food  and  Dru<r  Administration 
and  as  accepted  by  most  public-health  authorities,  do  not  permit  an 
arsenical  residue  of  more  than  one  one-hundredth  <j:rain  of  arsi»nic, 
in  the  form  of  arsenic  trioxide,  per  pound  of  fruit.  This  limit  is 
commonly  called  the  world  tolerance  for  arsenical  residue. 

In  some  districts,  particularly  in  the  arid  sections  of  the  Pacific 
Vorthwest,  it  has  been  found  desirable  to  supplement  lead  arsenate 
ith  other  spray  materials  because  of  the  increaslnt;  difficulty  of 
ntrolling  the  codlin<r  moth  and  in  order  to  reduce  the  arsenical 
-idue  carried  by  the  fruit  without  diminishing  the  effectiveness  of 
[>»*st  control. 

This  bulletin  proposes  to  bring  together  the  latest  information 

lis  far  obtaine<l  from  experimental  work  and  practical  experience 

II  effectively  and  safely  removing  spray  residue  from  apples  and 

pears.     It  is  possible,  however,  that  investigations  now  being  con- 

The  followin;:  pers<in8  took  part  in  the  rpscnrch  upon  which  this  hullotin  is  based  and 

i^-.mbllnK    th»-    inforin.itlon    that    it    coiitainH.    and    their    H««i^«ni>"-     "'i     ..ivi,-,.    are 

tively  ack;  I>.  y.  Fluher.  II»'iuy  Ilartniaii.  W.  'I  nrss. 

/ell.  E.   L  1.1  L.    \.   n<.tch.>r.  of  the  IHvIslon  w  and 

-.  Bureau  o:   .  ......    .a-lustr;.,  and  J.  K.  Faluv.  <.f  n,..  i>.^..,  ..,,., ..u  of 

uiistry  and  Soils,  U.  S.  Department  of  A^culture. 

1 


ducted  by  the  United  States  Department  of  Agriculture  and  other 
agencies  eventually  may  develop  still  more  efficient  methods  than 
those  described  herein. 

Commercial  fruit  cleaning  has  been  carried  on  in  some  fruit  sec- 
tions for  several  years,  and  the  consensus  of  progressive  opinion 
regarding  this  practice  is  that  when  properly  done  it  improves  the 
appearance  of  the  fruit,  often  makes  sorting  and  gradino-  easier, 
does  not  injure  the  fruit,  and  may  improve  its  keeping  qualities. 

RELATION   OF   SPRAY-RESIDUE  REMOVAL  TO  SPRAYING   PRACTICES 

Plans  for  cleaning  spray  residues  from  the  fruit  should  start  with 
the  beginning  of  the  spraying  program  in  the  spring.  It  may  be 
desirable  to  arrange  if  possible  for  coordinated  spraying  and  fruit- 
cleaning  supervision  through  the  medium  of  the  horticultural  inspec- 
tor's office,  the  county  agent,  or  some  similar  agency.  In  this  way 
the  general  directions  given  in  bulletins  may  be  adapted  to  special 
needs  of  a  particular  section,  and  the  fruit  industry  may  be  equipped 
to  do  the  fruit  cleaning  under  a  definitely  planned  program  instead 
of  leaving  it  to  the  individual  grower,  whose  information  may  not 
always  be  complete  or  who  may  not  interpret  that  information  to 
the  best  advantage.  Cooperative  action  or  community  effort  may 
thus  solve  the  broad  problem,  although  actual  details  of  fruit  clean- 
ing must  be  carried  out  by  individuals. 

It  is  not  possible  to  determine  accurately  the  cleaning  treatment 
required  hy  the  fruit  without  some  preliminary  trials  and  the  chemi- 
cal determination  of  the  residual  arsenic  on  the  cleaned  fruit.  A 
number  of  important  variables  may  affect  the  quantity  and  char- 
acter of  the  spray  residue  on  the  fruit  at  harvest  time.  Among  them 
are  varietal  differences;  concentration  of  the  lead  arsenate  used; 
the  spray  materials  used  in  combination  with  lead  arsenate;  the 
methods  and  dates  of  spray  applications ;  and  the  weather  conditions, 
particularly  rainfall,  during  the  growing  season.  The  time  of  appli- 
cation of  the  last  spray  is  important,  especially  if  combination  lead- 
arsenate-oil  sprays  are  used. 

In  the  Pacific  Northwest  the  important  apple  varieties,  when 
cleaned  immediately  after  harvest,  range  themselves  in  about  the 
following  order  of  decreasing  difficulty  of  cleaning,  either  by  wash- 
ing or  by  dry  cleaning :  Esopus  Spitzenburg,  Arkansas  Black,  Wine- 
sap,  King  David,  Delicious,  Stayman  Winesap,  Jonathan,  Yellow 
Newtown,  Kome  Beauty,  and  Winter  Banana. 

The  number  of  spray  applications  and  the  strength  of  arsenate  of 
lead  used  should  be  the  minimum  required  for  satisfactory  control 
of  the  codling  moth.  Attention  of  growers  is  called  to  the  spray 
recommendations  prepared  by  the  various  State  horticultural  author- 
ities or  experiment  stations.  These  suggestions  are  usually  designed 
to  aid  the  grower  in  obtaining  maximum  pest  control  with  a  residue 
load  that  can  be  removed  with  the  least  difficulty. 

In  the  more  arid  fruit-growling  sections,  such  as  the  Pacific  North- 
west, apples  or  pears  sprayed  more  than  three  times  with  lead  arsen- 
ate in  concentrations  of  not  over  2%  pounds  to  100  gallons  of  water 
usually  will  require  a  washing  treatment  in  order  to  reduce  con- 
sistently the  quantity  of  arsenic  in  the  spray  residue  below  the  world 
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(oliTuiUT  for  arsenic.  Tin*  i...^;.  ;...  nuiiibcr  w.  ..,., /ligations  and 
the  later  in  tlie  .season  these  applications  are  made,  the  ^rt»ater  will 
l)e  tiie  quantity  of  spray  residue  on  the  fruit  at  harvest  time. 

In  the  Eastern  and  iNliddh'  Western  States,  because  of  the  great 
\jiriation  in  local  conditions,  it  is  difticult  to  determine  from  the 
iiunihcr  of  spray  applications  the  amount  of  residue  that  will  be  on 
I  he  fruit  when  it  is  harvested.  The  amount  of  rainfall  and  the  time 
of  applyin*;  the  arsenical  spray  material  are  the  i)redominatin|ij:  fac- 
tors in  determining;  the  amount  of  residue.  Inerefore.  to  avoid 
uncertainty,  it  is  very  desirable  to  have  a  chemical  analysis  made 
to  detennine  the  amount  of  spray  residue.  Fruit  carrying;  the 
heaviest  residue  should  be  selected  as  the  sample  for  analysis  so  that 
(lie  <j:rower  may  know  the  >vorst  about  hi>"  croj).  Different  varieties, 
ns  well  as  lots  that  have  received  different  spray  applications,  should 
1)0  analyzed  separately. 

It  should  be  emphasize<l  that  oinittinji:  late  sprays  or  npplyiujL^ 
reduced  amounts  of  spray  material  in  an  attempt  to  avoid  tlie  neces- 

ity  of  fruit  washing  nniy  result  in  heavy  losses  from  wormy  fruit, 
t  specially  in  sections  where  late-brood  infestaticm  is  severe. 

It  has  been  suggested  that  arsenical  dusts  be  substituted  for  liquid 
-prays  in  order  to  lessen  the  fruit-cleaning  ])roblem,  and   in  some 

ases  with  the  hope  that  washing  would  not  then  be  necef;sary.  In 
I  lie  arid  Pacific  Northwest  districts  dusting  is  of  little  value  in  pest 
control;  but  even  where  it  can  be  employed  it  generally  does  not 
facilitate  residue  removal.  The  greatest  difficulty  has  been  a  greater 
lack  of  uniformity  in  distribution  of  residue  on  the  fruit  ulu'ii.  duri- 
ng has  been  tried  than  in  the  case  of  liquid  sprays. 

(irowers  using  combination  lead-arsenate  mineral-oil  spia\>  Mmnid 
iipply  the  material  so(m  after  it  is  mixed  and  not  allow  it  to  stand 
:n  the  tank  or  in  the  j)ipes  of  a  stationary  spraying  outfit.    Very  un- 

ven  spray  residues  may  result  from  such  delayed  application  and 

an  be  removed  only  with  the  greatest  difliculty. 

Even  when  s})raying  is  thorough  the  residue  load  on  fruit  taken 
from  different  parts  of  the  same  tree  will  show  some  variation. 
Rainfall  or  the  nse  of  an  overhead-sprinkling  system  for  irrigation 
may  cause  a  heavier  deposit  on  fruit  in  the  lower  portion  of  the  tree 
because  of  washing  from  the  upper  ])ortions.     The  drip  occurring 

hiring  the  application  of  spray  material  is  also  responsible  to  a  con- 
siderable extent  for  the  greater  residue  load  on  the  lower  fruit. 
When  rain  or  sprinkling  water  falls  directly  on  the  fruit  there  may 
i)e  a  weathering  effect  and  a  reduction  in  tlie  amount  of  residue. 

The  important  point  in  connection  with  this  uneven  spray  deiK)sit 
is  that  although  the  average  residue  load  on  apples  or  pears  from 

I  given  tree  may  be  relatively  low,  and  so  meet  the  requirements  of 
ihe  food  and  drugs  act,  it  is  the  individual  fruits  with  heavy  de- 
j'osits  that  often  cause  trouble.  The  regulatory  officials,  in  sampling 
!or  spray  residue,  consider  as  one  factor  in  forming  their  judgment 
the  truit  showing  the  heaviest  spray  residue;  therefore,  a  small 
(juantity  of  fruit  bearing  considerable  spray  residue  may  endanger 
the  marketability  of  a  whole  carload. 

The  use  of  spreaders  with  lead-arsenate  spray  has  not  made  the 
residue  easier  to  remove  by  washing,  unless  the  .spreaders  contain 
liydrated  lin>e.  ik>-  ^  •?-  it  materially  reduced  blotching  on  the  fruit. 
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The  type  of  lead  arsenate  used  in  spraying  does  not  materially 
affect  the  ease  of  cleaning,  provided  nothing  is  added  to  increase  its 
adhesive  qualities.  The  presence  or  absence  of  deflocculators  in  lead 
arsenate  does  not  significantly  influence  the  facility  with  which  the 
fruit  is  cleaned. 

When  mineral  oils  with  low  volatility  and  with  a  viscosity  of  about 
85  seconds  Saybolt  or  more  are  used  with  or  after  applications  of 
lead  arsenate,  the  combined  residues  generally  interfere  with  clean- 
ing fruit  by  either  dry  or  solvent  methods. 

Mineral  oil  of  fairly  high  volatility  and  with  a  viscosity  of  about 
75  seconds  Saybolt  or  less,  properly  used  in  combination  with  lead 
arsenate,  does  not  significantly  interfere  with  fruit  washing  if  the 
last  application  of  such  combined  spray  is  made  some  time  prior  to 
harvest  and  if  the  lead-arsenate  residue  on  the  fruit  is  not  excessive. 
In  the  Pacific  Northwest  the  last,  application  of  combination  lead- 
arsenate  mineral-oil  spray  should  be  made  at  least  six  weeks  before 
harvest.  It  is  possible,  through  the  proper  use  of  mineral  oils  as 
spray  material,  to  reduce  the  quantity  of  lead  arsenate  required  for 
effective  control  so  that  the  amount  of  arsenical  residue  will  also  be 
materially  reduced. 

The  use  of  fish  oil  in  combination  with  lead  arsenate  tends  to  make 
fruit  washing  more  difficult.  However,  if  fish  oil  is  used  in  the  first- 
brood  spray  applications  and  is  not  used  in  more  than  two  sprays, 
the  fruit  can  generally  be  cleaned  without  serious  difficulty  when  the 
acid  solvent  is  used,  although  it  may  be  necessary  to  warm  the  clean- 
ing solution.  There  is  some  indication  that  the  alkaline  solvents  are 
distinctly  helpful  in  removing  residues  of  combined  fish-oil  lead- 
arsenate  sprays. 

The  use  of  hydrated  lime  or  Bordeaux  mixture  with  lead-arsenate 
sprays  generally  facilitates  the  removal  of  spray  residues  ^  when 
hydrochloric  acid  is  the  solvent  used  in  washing.  The  addition  of 
1  or  2  pounds  of  hydrated  lime  to  each  100  gallons  of  spray  in  the 
last  two  applications  will  facilitate  residue  removal  and  may  reduce 
the  arsenical  calyx  injury  that  often  occurs  in  some  districts  because 
of  the  formation  of  water-soluble  arsenic.  Heavy  lime  sprays  used 
late  in  the  season  in  some  districts  to  lessen  psylla  damage  are  easily 
removed  with  a  dilute  hydrochloric-acid  wash.  Solvents  other  than 
acid  do  not  effectively  remove  residues  of  lime  or  Bordeaux  mixture 
in  combination  sprays. 

Eemoving  lime-sulphur  from  fruit  has  been  found  difficult.  For- 
tunately, the  climatic  conditions  favoring  development  of  the  scab 
disease  for  which  lime-sulphur  is  generally  used  are  not  especially 
conducive  to  the  development  of  the  codling  moth.  The  arsenical 
residues,  therefore,  are  usually  not  especially  heavy  in  regions  where 
lime-sulphur  is  used  as  a  summer  fungicide,  and  washing  is  not  often 
required.  Lime-sulphur  residue  is  more  effectively  removed  by  dry 
cleaning  (wiping  or  brushing)  than  by  washing,  unless  brushes  or 
wipers  are  used  in  the  washing. 

RELATION   OF  MATURITY  TO  FRUIT  CLEANING 

The  maturity  of  the  fruit  has  a  marked  influence  on  the  facility 
with  which  it  can  be  cleaned  by  any  method.  All  varieties  of  apples 
are  more  easily  cleaned  at  harvest  time  than  after  storage.     The 


T:K^rovTX(;   spirvv   insnui     i  kom    mmm  g 

(ii'\('in|)iii('iii  oi  ^^!l\y  or  oiiy  muH'ri;ii>  on  nic  siiiiacc  <»i  ww  fruit, 
winch  makes  satisfactory  cleaninir  dinicult,  apparently  takes  place 
throughout  the  "rrowinir  season,  hut  heconu's  very  noticeahl<>  after 
harvest,  particularly  on  some  varieties  of  apples,* such  as  Winesap, 
Arkansas  (M(r??imof/t  IVach  Tin<j),  Arkansas  Black,  and  Paragon, 
as  the  fruit  api)roaches  n  ripe  condition. 

AVashing  imnniture  fruit  before  the  lenticels  or  pores  have  been 
closed  with  corky  tissue  nujy  result  in  injury,  particularly  in  varieties 
such  as  Jonathan  apples  or  Bartlett  pears.  If  it  is  necessary  to 
increase  the  stren«rth  of  the  solvent,  or  to  warm  it,  or  to  prolong  the 
exposure  of  the  fruit  to  the  cleaning  solution,  there  is  danger  of 
serious  danuige  through  spotting  or  cracking  of  the  skin. 

As  the  maturing  fruit  becomes  softer  it  is  also  more  subject  to 
injury  by  mechanical  nieans  and  therefore  mole  liable  to  the  devel- 
opment of  decay.  The  sooner  the  fruit  is  cleaned  after  being  picked 
the  more  easily  the  cleaning  can  l>e  done  and  the  less  the  risk  of 
damage. 

In  any  event,  fruit  should  be  cleaned  while  it  is  still  hard  or  firm. 
In  order  to  accomplish  tJiis  the  following  practices  should  be  followed  : 
(1)  Harvesting  at  the  proper  stage  of  niaturity;  (2)  coordinating 
the  picking  and  packing  operations  so  that  the  fruit  will  \w  cleaned 
and  packed  as  soon  as  possible  after  it  is  harvested;  (ii)  holding  the 
fruit  in  the  coolest  space  available,  preferably  in  cold  storage,  if 
cleaning  and  packing  are  unavoidably  delayed. 

CLEANING  FRUIT  BY  WIPING   OR  BRUSHING 

The  first  commercial  efforts  to  remove  spray  residue  from  apples 
and  pears  were  made  with  dry-cleaning  methods,  such  as  brushing 
or  wiping  with  cloths.  These  methods  seemed  the  most  simple  and 
convenient  and  did  not  involve  many  changes  in  the  methods  of 
handling  the  fruit.  Figure  1  shows  one  type  of  dry-cleaning  ma- 
chine. Experience  has  shown,  however,  that  when  cost,  relative 
cleaning  efficiency,  safe  handling  of  the  fruit,  and  tonnage  capacity 
are  considered,  the  best  dry-cleaning  methods  are  invariably  less 
economical  and  less  satisfactory  than  suitable  washing  methods  for 
the  removal  of  spray  residue.  However,  if  fruit  is  cleaned  primarily 
to  improve  its  appearance  by  removing  dust  and  by  polistiing.  dry 
cleaning  is  satisfactory  if  done  with  proper  care. 

Lack  of  efficiency  in  dry-cleaning  methods  is  revealed  by  the  re- 
sults of  hundreds  of  analyses,  which  indicate  that  brushing  or  wiping, 
under  the  best  conditions,  does  not  consistently  remove  from  apples 
more  than  about  30  per  cent  of  the  original  quantity  of  spray  residue 
when  the  residue  on  uncleaned  fruit  is  not  more  than  0.04  grain  of 
arsenic  trioxide  per  pound.  With  heavier  original  deposits  the  pro- 
portionate amount  removed  may  be  greater,  but  the  absolute  amount 
left  is  often  considerably  above  the  world  tolerance. 

More  tlian  half  of  the  arsenical  load  on  apples  generally  is  carried 
in  the  calyx  and  stem  ends.  Dry  cleaning  can  not  effectively  remove 
this  residue,  which  is  included  in  the  analysis.  Brushing  or  wiping 
may,  in  some  cases,  actually  rub  the  residue  into  the  waxy  coating 
of  the  fruit  and  add  more  residue  to  some  of  the  fruits  than  they 
])ore  originally,  especial!}^  if  the  cleaning  equipment  itself  is  not 
kept  properly  clean. 
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To  a  certain  degree  dry  cleaning  equalizes  the  amount  of  spray 
residue  on  different  apples  in  the  same  lot.  Therefore,  while  those 
with  large  original  deposits  may  become  cleaner  under  the  treatment, 
those  with  small  original  deposits  may  have  more  residue  added. 
The  brushing  or  wiping  will  entirely  remove  only  a  relatively  small 
proportion  of  the  residue  from  all  of  the  fruit,  even  if  the  equipment 
is  properly  cared  for. 

Repeated  dry  cleaning  with  the  same  equipment  has  not  materially 
reduced  the  quantity  of  residue  beloAv  tliat  remaining  after  one 
cleaning  treatment. 

Attempts  to  increase  the  rather  limited  capacity  of  dry-cleaning 
machines  by  hurrying  the  fruit  through  them  generally  result  in 


Figure  1. — Dry -cleaning  machine  using  clotli  wipers 

improper  cleaning  and  increase  the  possibilities  of  injury  to  the 
fruit. 

A  very  decided  disadvantage  of  most  dry-cleaning  methods  under 
commercial  conditions  has  been  that  it  is  practically  impossible  to 
constantly  adjust  the  equipment  to  the  size  of  the  fruit.  Where  the 
sizes  are  extremely  variable,  sorting  out  extremes  before  dry  cleaning 
may  help  to  give  more  uniform  cleaning  results  with  less  damage 
to  the  large  fruit.  Proper  adjustment  of  dry-cleaning  equipment  is 
not  always  easy,  and  its  lack  may  cause  considerable  bruising  and 
other  damage. 

The  efficiency  of  cloth  wipers  is  determined  largely  by  the  rate  at 
which  the  fruit  moves  through  the  machine,  by  the  cleanness  and 
dryness  of  the  cloths,  and  by  suitable  adjustment  of  the  cleaning  sur- 
faces. The  efficiency  of  brush  cleaners  is  determined  largely  by  the 
cleanness  of  the  brushes,  their  ability  to  retain  their  original  resil- 
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iency,  their  projuT  atljiisiincnt  in  the  macliine,  and  tli  t  which 

♦he  fruit  moves  thruii|rit  tlie  nuiehiiie. 

l'sin«r  solvents  to  clean  cleanin«r  cloths  or  brushes  while  they  are 
in  the  machine  is  not  satisfactory.  C'hanfrin«r  the  cloths  or  brushes 
at  least  every  two  houis  is  essential  under  ordinary  connnercial  con- 
ditions. Some  |)a<kcrs  discard  the  old  ch^ths  and  replace  them  with 
new  ones:  otheis  launder  or  steam  clean  the  soiled  cloths  l)efore 
nsin«j:  them  ajrain.  Soap  and  hot  water  or  «rasoline  are  usually  avail- 
able and  are  etfective  for  cleanin«r  the  brushes,  especially  if  a|)plied 
lib  a  scrubbin«r  brush.  At  least  one  extra  set  or  cloths  or  brushes 
ior  replaccmcTu    \'i>'i.'  <^>f.   .i^...i   .,...>.    .,.-..  K..;...r  ,.i<.....,.j   .i.<>i.ij   i.,. 

provided. 

A  suction  (le\i('o  i«>r  rnii>ianuy  rcmox  m^^r  ntn^v  mivi  uiki  rt'-iain' 
irtides  from  the  machine  will  help  materially  in  keeping  the 
jiiipment  clean. 

Tnder  commercial  handlin<j  and  storajre  conditions  there  will  be 
very  little  loss  from  excessive  wiltin<j:  of  the  fruit  after  dry  cleaninjr. 
However,  there  is  a  possibility  of  loss  from  slack  packs  if  such  fruit 
is  held  in  stora<re  with  a  low  air  humidity.  The  best  relative 
humidity  for  apple  and  pear  stora<re  is  about  85  per  cent. 

Fnmi  the  viewpoint  of  hairdlin<r,  the  dry  cleaninj;  of  pears  is  gen- 
erally much  less  desirable  than  washinj^.  This  is  also  true  to  a  lesser 
dejiree  for  the  more  tender  skinned  apj)les,  such  as  tlie  Winter 
Banana.  Some  types  of  dry-cleaninir  ecpiipment  are  entirely  un- 
suited  for  pears.  In  <reneral.  any  method  that  subjects  fruit  to  much 
rolling  or  contact  with  parts  of  the  equipment  or  with  other  fruit  is 
likely  to  cause  mechanical  injury.  The  use  of  roller  conveyors  for 
certain  varieties  of  pears  is  also  dan<rerous.  The  bristles  of  brush 
cleaners  ma}^  puncture  the  surface  of  the  fruit  and  allow  decay  to 
st«rt. 

Tland  wipin<r  with  spon<;es  or  dry  cloths  or  with  cloths  dampened 
ill  water  or  other  solvent  liquids  is  not  effective  in  removinjr  spray 
-idue,  and  the  cost  of  such  a  procedure  is  generally  prohibitive. 
Oil-soaked  rags  have  been  occasionally  used  in  dry-cleaning  equip- 
ment. Although  they  impart  a  high  polish  to  the  fruit,  they  are 
usually  not  so  effective  as  dry  cloths  in  removing  residue. 

CLEANING  FRUIT  BY   SOLVENT   METHODS 

.Sr\ri.ii  ,wars'  experience  has  shown  that  arsenical  re>ium-  <  an  i»e 
removed  from  apples  and  pears  most  effectively,  cheaply,  an<l  safely 
bv  the  use  of  some  chemical  solvent  for  the  lead  arsenate.  Hydro- 
cnloric  acid  (commonly  termed  "  muriatic  acid  ")  has  been  found  the 
most  satisfactory  of  all  the  solvents  tested. 

Alkaline  washes  have  also  been  used  and  are  quite  effective,  but 
because  of  the  solvent  action  of  some  of  the  alkaline  nuiterials  on 
the  waxy  coating  of  the  fruit  their  use  is  often  not  entirely  free  from 
danger  of  wilting  or  injury  to  the  fruit.  Alkaline  washes  are  gen- 
erally not  very  effective  in  removing  residue  of  sprays  containing 
lime,  and  an  acid  wash  is  to  he  preferred. 

It  can  not  be  assumed  that  any  particidar  washing  treatment  will 
clean  all  fruit  regardless  of  its  previous  treatment  in  either  spraying 
or  harvesting.  Every  fruit-cleaning  method  has  its  limitations. 
7JM70'*— 31 2 
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The  sprays  used,  as  well  as  their  manner  of  application,  may  mate- 
rially modify  the  facility  with  which  any  method  will  remove  spray 
residue. 

Spraying  with  solvents  for  arsenical  residues  while  the  fruit  is  still 
on  the  tree  has  been  attempted,  but  has  not  been  found  effective  in 
cleaning  the  fruit  and  may  cause  serious  injury  to  the  fruit  and  the 
tree,  as  Avell  as  to  the  spraying  machinery.  Water  alone  has  but 
little  solvent  action  on  arsenical  spray  residues,  and  spraying  with 
water  or  even  with  soap  and  water  just  before  picking  has  invariably 
proved  disappointing. 

Any  washing  method  that  applies  the  solvent  solution  to  the  fruit 
b}^  diffused  spray,  flood  wash,  or  flotation,  or  by  a  combination  of 
these,  with  or  without  brushes  to  scrub  the  fruit,  ordinarily  gives 
satisfactorv  results  where  necessary  precautions  are  observed. 

The  ultimate  choice  of  a  machine  for  washing  fruit  will  generally 
be  influenced  by  the  initial  cost  of  the  equipment,  the  cost  of  opera- 
tion per  unit  of  fruit,  the  suitability  of  the  equipment  to  local  condi- 
tions, its  adaptability  to  the  space  available,  and  particularly  to  the 
general  mechanical  and  cleaning  efficiency  of  the  machine,  as  well 
as  the  absence  of  possibility  for  damage  to  the  fruit. 

To  prevent  the  contami*nated  acid  solution  from  penetrating  into 
the  core  of  the  fruit  and  thereby  bringing  about  decay,  machines 
that  use  eiflier  the  direct  jet  spray  or  submerge  the  fruit  4  to  6  inches 
or  more  below  the  surface  of  the  washing  solution  should  be  avoided, 
particularly  for  apple  varieties  that  frequently  have  open  calyx 
lubes.  These  include  Jonathan,  Esopus  Spitzenburg,  Stayman  Wine- 
sap,  Ortley,  White  Pearmain,  and  sometimes  Delicious.  Such  types 
of  machines  are  no  longer  manufactured  commercially  and  should 
not  be  constructed  by  the  grower.  Immersing  the  fruit  in  the  clean- 
ing solution  while  in  boxes  is  open  to  the  same  objection  as  other  sub- 
mersion methods. 

A  certain  amount  of  agitation  is  essential  in  obtaining  the  great- 
est efficiency  of  the  dipping  method.  A  slight  turning  motion  of 
the  fruit  increases  cleaning  efficiency  in  most  commercial  washing 
machines  of  the  spray  or  flood  type,  but  this  should  not  be  of  such 
a  character  as  to  bruise  or  injure  the  fruit.  Pears  are  best  handled 
by  conveyors  causing  a  minimum  of  motion  of  the  individual  fruits. 
This  may  require  the  application  of  the  solvent  from  diffused-spray 
jets  above  and  below  the  conveyor  in  order  that  the  fruit  may  be 
covered  with  solvent  on  all  sides. 

"  Prewashing  ''  the  fruit  with  water  or  very  dilute  solvent  ordi- 
narily adds  very  little  to  the  cleaning  efficiency  of  the  operation 
and  is  not  recommended.  Its  chief  effect  is  to  remove  dust  and 
spores  of  fruit-rot  fungi,  which  are  satisfactorily  removed  by  ordi- 
nary methods  of  washing.  A  distinct  disadvantage  in  the  use  of 
the  prewash  is  the  constant  dilution  of  the  solvent  in  the  washing 
equipment  by  carry-over  from  the  prewash.  The  same  dilution  may 
occur  when  wet  fruit  is  washed. 

The  strength  of  the  solvent  solution  should  be  tested  often,  the 
frequency  depending  upon  the  conditions  prevailing  during  the 
treatment.  Testing  the  concentration  of  the  acid  washing  solution 
every  hour  has  been  found  necessary  in  some  cases  where  such  mate- 
rials as  lime  or  Bordeaux  mixture  are  being  removed,  because  of  the 


1)0  kept  of  the  acid  stronpth,  analyses,  and  other  pertinent  infornia- 

lioii  obtained  (hirin«r  the  washinji:  process,  not  only  to  keep  the  fruit- 

lcanin«r  operation  of  the  current  season  at  hi«xhest  efliciency  l)nt  also 

lo  ol)tain  a  record  which  may  he  useful  in  j>lannin<;  the  spraying  and 

ions  for  test- 
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t  ruit-cleanin<j:  programs  of  suhsecjuent  seasons.     Directi 
in*;:  the  hydroctdoric-acid  solution  are  ^iven  on  i)a^e  K 


WASHING   WITH    HYDROCHLORIC   ACID 


F(U*  reniovinjx  arsenical  spray  residues  the  commercial  or  technical 
irrade  of  hydrochloric  or  muriatic  acid  is  used.  The  acid  .should 
lest  20°  Baiime,  which  is  equivalent  to  about  32.1  per  rent  actuid  acid. 

V  slijiht  yellow  tinjre 

!i     the     acid      indi- 

;ites  certain  impuri- 
I  ies,  which,  however, 

lo   not   detract   from 

is  value  as  a  cleiin- 

n«x  agent. 

The  acid  iiiuy  be 
purchased  fro  m 
(  hemical     companies 

n    10    to    20    <rjdlon 

aiboys,  protected  by 

wooden    cases,    at    a 

ost    varying    from 

ibout   10  to  40  cents 

I  gallon,  depending 
"U  the  quantity  i)ur- 

liased    and    on    th( 

I  is  t  a  n  ce   that    th< 

hemical    has    to    bi 

hipped. 
Concentrated      hy- 

Irochloric  acid  is 
very  corrosive  and 
must  be  handled  witli 
I  are.     It   will  attack 

loth,     leather,     and 
-<Mne     metals     unless 
(juickly     washed     off 
with    water    or    neu- 
tralized by  soda,  lime,  or  some  other  alkaline  substance.     Therefore, 
where  acid  is  used  foi'  washing  fruit,  it  is  desirable  to  keep  on  han<l 
a  quantity  of  hvdrated  lime,  carbonate  of  lime,  or  fninTimn  bMkin'j" 
soda  to  be  used  in  case  of  accident. 

If  the  acid  is  kept  in  the  carbov,  a  tilting  frame  (tig.  2)  will  be 
found  convenient  in  ix>uring  it  into  a  smaller  container,  which  should 
be  of  glass,  porcelain,  enamel,  or  earthenware,  prefera))ly  in  single  or 
multiple  gallon  dimensions,  (treat  care  should  be  taken  in  pouring 
tlie  concentrated  acid  to  keep  it  from  splashing,  particularly  in  drops 
that  might  injure  the  eyes.  The  fumes  of  concentrated  acid  are  irri- 
tating to  the  throat  and  nasal  passages,  therefore  care  should  be 


FiGCBK   -. — Carboy-tiltlns    fntme   to  aid    In    pouring   con- 
wntrated  acid  from  the  larRo  carboys 
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tal^en  to  avert  the  face  somewhat  when  pouring  acid  into  an  open 
container. 

Acid  siphon  pumps  are  very  useful  for  transferring  the  concen- 
trated acid  from  carboys  to  smaller  containers  with  a  minimum  of 
inconvenience  and  danger.  However,  the  pump  should  be  removed 
from  the  carboy  after  use,  to  prevent  the  acid  being  accidentally 
siphoned  out  of  the  carboy. 

Proper  washing  of  apples  and  pears  generally  requires  a  solution 
of  at  least  1  gallon  of  commercial  hydrochloric  acid  to  100  gallons 
of  water.  For  average  lots  of  fruit  with  no  particular  spray-material 
complications,  2  to  3  gallons  of  commercial  acid  to  100  of  water 
usually  are  enough.  Use  of  solutions  of  more  than  4  gallons  of  acid 
to  the  hundred  is  not  recommended,  because  the  increase  in  cleaning 
efficiency  is  generally  not  proportionate  to  the  additional  quantity 
of  acid  used,  and  it  may  considerably  increase  the  cost  of  washing. 
The  use  of  such  high  acid  concentrations  also  places  a  relatively 
greater  burden  on  the  rinsing  section  of  the  Avashing  equipment,  and 
this  burden  is  ordinarily  not  provided  for  in  the  construction  of  the 
machines. 

A  certain  amount  of  the  acid  solution  is  carried  aw^ay  on  the 
fruit  as  it  passes  through  the  washer.  This  loss  should  be  replen- 
ished from  time  to  time  from  a  storage  barrel  filled  with  cleaning 
solution  of  proper  strength  and  arranged  to  stand  beside  or  over 
the  washing  machine.  If  this  loss  and  the  volume  of  the  washing 
tank  are  known,  the  additional  acid  and  water  may  be  added 
directly  to  the  tank,  but  this  is  ordinarily  not  so  convenient  as  is 
the  method  mentioned  above. 

PREPARATION    AND    TESTING    OF    THE   ACID    SOLUTION 

Table  1  is  designed  for  use  in  connection  with  the  preparation  of 
the  acid  solution.  It  may  be  used  either  in  making  up  the  fresh 
solution  or  in  increasing  the  acid  strength  of  the  partially  spent 
solution  to  the  desired  strength. 


Table  1. — Qiatntities  of  20°  Baume  commercial  liydrocTiloric  acid  {containing 
about  32  per  cent  actual  acid)  to  he  used  in  preparing  solutions  of  desired 
strength 


Acid 
solution 

Quantity  of  acid  to  make  indicated  quantity  of  solution 

desired 

100  gallons 

150  gallons 

200  gallons 

270  gallons 

300  gallons 

Per  cent 

Qal. 

Qt. 

Pt. 

Qal. 

qt..     Pt. 

Oal. 

Qt. 

Pt. 

Qal. 

Qt,. 

Pt. 

Gal. 

Qf. 

Pt. 

0.05 

0 

0 

iH 

0 

1 

0 

0 

1 

Y2 

0. 

1 

1^ 

0 

1 

iH 

.10 

0 

1 

A 

0 

1 

m 

0 

2 

0 

3 

M 

0 

3 

m 

.20 

0 

2 

1 

0 

3 

1Y2 

1 

1 

1 

2 

iH 

1 

3 

1 

,30 

0 

3 

^Yt. 

1 

1 

iH 

1 

3 

2 

2 

H 

2 

3 

H 

.40 

1 

1 

0 

1 

3 

1 

2 

2 

3 

1 

iM 

3 

3 

H 

.50 

1 

2 

Yi 

2 

1 

H 

3 

0 

4 

1 

0 

4 

2 

1Y2 

.60 

1 

3 

1 

2 

3 

3 

3 

H 

5 

0 

H 

5 

2 

H 

.70 

2 

0 

13^ 

3 

1 

74: 

4 

1 

5 

3 

1Y2 

6 

2 

'i 

.80 

2 

2 

0 

3 

3 

5 

0 

6 

3 

yi 

-7 

2 

.90 

2 

3 

H 

4 

1 

0 

5 

2 

7 

2 

M 

8 

1 

M 

LOO 

3 

0 

1 

4 

2 

IY2 

6 

1 

8 

1 

1Y2 

9 

1 

1.25 

3 

3 

Wa. 

5 

3 

1 

7 

3 

\A 

10 

0 

Yi 

11 

3 

0 

1.50 

4 

2 

IM 

7 

0 

M 

9 

1 

iv^ 

12 

2 

^j| 

14 

1 

0 

1.75 

5 

2 

0 

8 

0 

10 

3 

i?4 

14 

3 

16 

1 

1% 

2.00 

6 

1 

0 

9 

1 

iH 

12 

2 

H 

16 

3 

\Yt 

18 

3 

Yi 

2.50 

7 

3 

Yi 

11 

3 

0 

15 

2 

iM 

21 

0 

23 

2 

M 

Tl»o  stii'ii*:lli  ol   llii'  aiul  M»lulion  may  Ih'  ti'.-tiil  liiinn^i:  llu-  \ 
n«r  j)rtKvss  hy  n  siinplo  tilnition  ini'tluMl.     The  (><{iii})nHMit   iiocm- 
!or  this  lU'tt'i'ininatio!!  may  Ik'  obtniiuHl  in  most  »lru«x  stoivs  or  ran 
'f  puivhasod  iliivctly  from  lU'alers  in  cluMnical  snpplies.     The  test 
iiiuii*es  one  10  c.  c.   (cubic  centimeter)   bulb  pipi'tte,  one  10  c.  c. 
iioasurinjx  pipette  of  the  Mohr  type   (^rratbiated  to  0.1  c.  c),  two 
rdinary  ^hiss  tumblers,  and  a  standard  solution  of  sodium  bicar- 
bonate consistinjr  of  lili  «rrams  of  sodium  bicarbonate  to  1,(KM)  c.  c. 
1*  water  and  containin^r  methyl  oranjre  indicator  suflicient  to  jrive 
I  »rood  yellow  color.     The  total  cost  of  the  apparatus  and  solution 
-  «j:ene rally  about  $1. 

To  determine  the  stren«rth  of  the  acid  solution,  use  the  following 
]  procedure: 

Take  a  glassful  of  illlute  arid  solTent  from  the  washing  nolution,  and  from 
this  take  a  10  c.  c.  sjtinplo  hy  means  of  suction  on  the  hulh  i>i|KMte.  allowing  the 
rxcoss  to  flow  fntui  tlu'  pi|H'tlt'  until  the  litiuitl  is  even  with  the  mark  on  tlie 
upiHM*  stem,  indientin;;  that  the  pliK'tte  ("ontniiis  10  e.  e.  of  solution.     Allow  the 
;casuie(l  solution  to  dniin  int<»  the  stn-ond  ^lass.     Fill  the  unidtmtiHl  nu'asur- 
ns;  ItilHMte  with  stjindard  sodium  Mearljonnte  solution,  adjustimi:  the   level  of 
lie  liquid   to  the  0.0  v.  v.  mark;   then   allow   the  hiearhonate  solution   to  flow 
lowly  from  the  i)ii)ette  into  the  measured  sample  of  acid  solvent,  all  the  while 
u.ntly  aj;itating  the  latter  by  shaking  the  glass  or  stirring  the  liquid  with  a 
:,lass  hkI.     As  soon  as  the  color  of  the  acid  solution  changes  from  n'd  to  yellow 
note  the  number  of  cubic  centimeters   of  soda   solution   that  have  been  used. 
This  number  divided  by  10  will  give  directly  the  ix'rcentage  of  actual  hydro- 
hloric  acid  in  the  s(>lution  l>eing  tested.     For  example,  if  ti.4  c.  e.  of  the  stand- 
id    sodium    bitarbonate   solution   is   ust'd    to   neutralize   10  c.   c.   of   acid,    the 
irength  of  the  acid  will  be  0.04  per  cent  by  weight. 

To  increase  this  0.04  i>er  cent  solution  to  0.75  i>er  cent,  for  example,  it  is 

M'cessary  t<»  a<ld  acid  to  make  up  the  difference  of  0.11  \wr  cent.     By  referring 

■n  Table  1  it  will  be  noted  that  to  make  100  gallons  of  solution  having  an  aci<l 

irength  of  0.10  per  cent,  1  quart  Mj  piat  of  20°  Baum^»  commercial  hydrochloric 

('id  is  rwiuired.     The  quantity  of  commercial  acid  to  be  added  to  100  gallons 

f  water  is,  therefore,  one  and  one-tenth  times  1  quart  V2  pint,  or  1  quart  1% 

I'int.s.     For  larger  quantities,  calculations  should  be  made  on  the  basis  of  the 

I  her  figures  given  in  the  table.     It  is  readily  apparent  that  the  procedure  for 

making  uj)  a  fre.'-Jh  solution  of  a  given  strength  will  be  somewhat  simpler. 

The  bulb  pipette  shotdd  l)e  u.sed  only  for  measurinpf  the  acid  solu- 
non,  and  it  shoidd  always  be  first  rin.sed  with  some  of  the  acid  to  be 
icsted.  The  measurin<j  pipette  should  be  used  only  for  transferiiiiir 
the  standard  soda  .solution  to  the  sample  of  solvent  to  be  tested. 

It  will  be  found  useful  to  keep  a  i)ermanent  record  of  the  a(  id 
te.<ts  and  other  data,  and  for  this  purpose  the  following  form  is  su^- 
<iested.  On  the  reverse  side  of  this  form  may  be  printed  general 
fruit-cleaning  suggestions. 


Frcit-Cleakino  Record 
Mountain  View  Growers  AssoaATioN 


Packing  Hou!*  No. 


Machine  N( 


Date   Variety  Grower 

Wa.,hi„,.».„U.n,„.              "^SSS^S^ 

Arsenic 

Remarlcs  or  spray 
schedule  Infor- 
mation 

7 
a.m. 

10 

a.m. 

p.m. 

4 

p.m. 

«    1    7 
p.m.a.  m. 

1 

10 
a.m. 

1 
p.m. 

4 

p.m. 

8 
p.m. 

analysU 

" 

• 

. 

1 

• 

1 

1 
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The  time  required  to  clean  fruit  satisfactorily  depends  upon  a 
number  of  factoi-s,  such  as  the  variety  and  maturity  of  the  fruit, 
the  amount  of  residue  on  it,  and  the  concentration,  temperature,  and 
method  of  applying  the  acid  solution. 

In  using  flotation  paddle  washers,  such  as  the  one  described  in  detail 
in  this  bulletin  (p.  22),  exposing  the  fruit  to  the  cleaning  solution 
for  3  to  5  minutes  is  sufficient.  In  using  a  dipping  method  in  which 
there  is  little  agitation  of  the  solvent,  five  minutes  of  exposure  is 
generally  required.  When  the  solution  is  pumped  or  thrown  over 
the  fruit  in  the  modified  dipping  tank,  an  exposure  of  2  to  4  minutes 
is  usually  sufficient.  In  the  commercial  washing  machines  30  to  60 
seconds  of  exposure  usually  suffices.  Prolonging  the  exposure  be- 
yond the  times  indicated  does  not  generally  result  in  marked  im- 
provement in  cleaning  efficiency,  although  soaking  the  fruit  in  the 
acid  solution  may  result  in  slightly  greater  removal  of  residue 
through  mechanical  loosening  of  dust  and  resichie  particles. 

The  acid  solution  and  the  rinse  tanks  should  be  emptied  at  least  once 
a  da}^,  or  after  about  1,000  bushels  of  fruit  has  been  cleaned,  and  an 
abundance  of  fresh  water  should  be  used  to  clean  them ;  if  necessary 
they  should  be  scrubbed  on  the  inside.  If  live  steam  is  available  it  can 
be  utilized  to  disinfect  the  machines  and  kill  accumulated  spores  of 
rot  fungi.  Formaldehyde  may  also  be  used  as  a  disinfectant.  It  may 
be  put  into  the  washing  solution  and  the  rinse  water  at  the  end  of  the 
day,  1  pint  of  commercial  formaldehyde  to  100  gallons  of  water,  cir- 
culated through  tlie  machines,  and  allowed  to  remain  in  the  tanks 
over  night.  If  the  tanks  and  machines  are  thoroughly  cleaned  and 
flushed  with  fresh  water  this  treatment  will  not  be  necessary.  No 
practicable  method  of  disinfecting  the  fruit  during  the  short  period 
of  the  washing  process  has  been  found. 

When  the  acid-solution  tanks  are  emptied  the  waste  acid  should 
be  drained  away  from  stonework,  concrete,  brick,  or  iron  pipes, 
which  it  will  attack  and  corrode  in  dilute  solution.  The  used  solu- 
tion should  be  kept  out  of  irrigation  ditches  and  away  from  trees 
and  other  useful  plants.  A  sand  pit  is  an  ideal  depository  for  the 
waste  washing  solution  and  also  for  the  overflow  from  the  rinse 
tank.  Where  the  waste  acid  must  be  diverted  to  sewerage  systems, 
it  is  well  to  dilute  it  with  copious  quantities  of  water  as  it  flows  into 
the  sewer,  and  to  flush  the  latter  with  fresh  water  after  the  used 
solution  has  passed  out. 

WASHING    WITH    ALKALINE    SOLVENTS 

A  number  of  alkaline  materials,  including  solutions  or  mixtures 
of  sodium  hydroxide,  sodium  carbonate,  trisodium  phosphate,  borax, 
or  similar  substances,  generally  at  temperatures  of  100°  F.  or  above, 
have  been  used  for  washing  apples  and  pears. 

Sodium  hydroxide,  commonly  called  caustic  soda,  when  used  alone 
in  concentrations  up  to  1  per  cent  by  weight,  is  an  effective  solvent 
for  arsenical  residues  where  no  basic  fungicidal  residues  are  in- 
volved; but  its  use  is  attended  with  considerable  danger  unless 
closely  supervised.  It  is  not  generally  recommended  for  use  by 
growers  or  packers  in  smaller  packing  establishments,  particularly 
because  it  makes  thorough  rinsing  very  difficult  and  the  caustic 
soda  attacks  the  waxy  coating  of  the  fruit  as  well  as  the  residue.     It 


REMOVING   SPRAY    RESIDUE   FROM   APPLES  AND   PEARS  13 

is  particularly  likoly  to  iiijinv  russetiHl  pears  and  should  not  be 
uschI  on  such  varieties. 

Sodium  Carbonate,  connnonly  called  soda  ash,  or  similar  milder 
alkalis  may  bi'  used  with  a  fair  de<rroo  of  safety  in  concentrations 
of  about  5  per  wnt  by  weiijht,  but  their  full  etfectiveness  is  gen- 
erally obtained  only  when  the  washing  solution  is  warmed  to  100® 
F.  or  above. 

"While  the  cleanin<r  efficiency  of  the  alkaline  washes  and  their 
satisfactory  use  when  em|)loyed  under  proper  suikt vision  and  with 
proptM'  care  are  fully  re<'ognized,  experience  has  indicated  that  hy- 
drochloric acid  is  more  easily  used,  is  more  economical,  and  is  gen- 
erally preferable  for  the  average  grower  or  packer  handling  ii'uit 
-svith   no  j^articuhir  residue  difficulties. 

WARMING  THE  WASHING  SOLUTIOK 

i\;iiMii«;  iin"  temperature  of  the  acid  solution  gives  increased 
cleaning  efficiency  in  washing  apples  from  which  the  residue  can 
not  otherwise  be  satisfactoiilv  removed.  The  temperature  of  the 
soluticm  for  this  purpose  shoufd  lx»  at  least  80°  to  85°  F.,  preferably 
90°  to  100°  for  consistently  good  cleaning.  With  such  tempera- 
tures it  is  often  found  that  without  sacrificing  cleaning  efficiency 
the  acid  concentration  can  be  materially  reduced  below  that  re- 
quired when  the  solution  is  cold.  Often  the  saving  in  nnd  con- 
sumption more  than  compensates  for  the  cost  of  heating. 

The  higher  temperature  in  the  solution  seems  to  increase  to  a  cer- 
tain degree  the  chemical  reaction  between  the  lead  arsenate  and  the 
hydrochloric  acid  and  causes  a  softening  of  the  waxy  or  oily  ma- 
terials on  the  surface  of  the  apple,  so  that  the  residue  can  be  more 
effectively  reached  by  the  cleaning  solution. 

The  acid  solution  at  higher  temperatures  also  reacts  more  lapidlv 
with  any  metal  parts  exposed  to  it,  and  so  the  corrosion  problem  is 
somewhat  increased  by  warming  the  washing  solution. 

Experience  has  shown  that  there  is  no  heat  injury  to  mature  applos 
and  pears  when  they  are  exposed  to  washing  solutions  at  tempera- 
tures of  100°  F.  or  below  for  periods  up  to  two  minutes,  nor  is  there 
any  significant  increase  in  fruit  temperature  during  that  time. 
However,  when  temperatures  higher  than  about  1(K)°  are  used  for 
more  than  two  minutes  there  may  be  direct  immediate  injury  to  the 
friiit  or  injury  that  may  appear  later  in  storage. 

It  is  true  that  lots  of  fruit  are  sometimes  washed  in  alkaline  or 
acid  washing  solutions  at  temperatures  as  high  as  110°  F.  It  may 
be  possible  to  do  this  without  injury  if  the  fruit  has  a  waxy  coating 
and  if  the  cleaning  operations  are  closely  supervised.  However,  it  is 
not  reccmimended  as  safe,  particularly  for  the  reason  that  in  order  to 
maintain  a  considerable  volume  of  washing  solution  at  temperatures 
around  110°  while  cold  fruit  is  passing  through  it  is  often  neces- 
sary to  raise  the  solution  to  much  higher  temperatures  at  the  begin- 
ning of  the  o[>eration.  In  such  cases  also  the  temperature  may  go 
above  110°  when  the  machine  is  idle  and  the  first  lots  of  fruit  going 
into  the  washer  when  operation  is  resumed  may  be  washed  in  very 
hot  solutions,  with  resulting  injury  to  them. 

It  is  not  probable  that  warming  the  solution  will  be  necessary  in 
order  to  clean  average  lots  of  fruit  satisfactorily,  unless  they  carry 
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excessive  arsenical-residue  deposits,  have  received  applications  of 
heavy-type  oil  sprays,  or  unless  their  cleaning  has  been  delayed 
after  harvest  until  they  have  become  very  waxy.  Under  such  con- 
ditions warming  the  acid  solvent  may  be  very  helpful  if  consistent 
cleaning  to  the  world  tolerance  can  not  be  obtained  by  any  other 
means. 

The  heating  apparatus  used  should  have  sufficient  capacity  to 
maintain  the  washing  solution  at  a  temperature  of  at  least  80°  to  85° 
F.j  and  temperatures  of  90°  to  100°  may  be  required  if  the  fruit  has 
been  heavily  sprayed  and  is  very  waxy.  Methods  of  warming  the 
solution  are  described  in  the  folloAving  paragraphs. 

CIRCULATION   THROUGH   COILS 

One  of  the  least  expensive  methods  of  warming  the  solution  is 
by  circulating  it  through  coils  in  an  improvised  stove.  An  ordi- 
nary 50-gallon  oil  drum,  costing  about  $3  to  $5,  may  be  used  as  a 
stove  by  cutting  a  door  in  one  end,  lajang  it  on  its  side  on  a  fire- 
proof stand  (such  as  a  box  of  sand)  and  fitting  a  stovepipe  into  the 
upper  side.  A  coil  of  1-inch  wrought-iron  pipe  is  placed  within 
the  drum,  bent  so  that  it  lines  one  side  and  the  top  of  the  stove,  with 
the  intake  at  the  bottom  of  the  stove  and  the  outlet  at  the  top,  thereby 
favoring  the  natural  circulation  of  the  liquid  within  the  coil.  If 
possible  the  pipe  should  be  coiled  into  the  desired  shape  rather  than 
made  by  the  use  of  fittings.  The  fewest  possible  sharp  turns  in  the 
system,  the  use  of  bends  in  the  pipe  instead  of  fittings,  and  the  in- 
stallation of  pipe  no  smaller  and  not  much  larger  than  1  inch  in 
diameter  will  facilitate  warming  of  the  liquid  and  will  minimize 
corrosion.  Four  or  five  turns  of  pipe  in  the  stove  should  be  suf- 
ficient, giving  about  15  feet  of  heating  coil.  Because  of  the  corro- 
sive effect  of  the  warm  acid  solution  it  will  be  necessary  to  replace 
the  coil  occasionally,  but  this  expense  should  not  exceed  $5. 

In  order  to  convey  the  cleaning  solution  from  the  tank  to  the 
heater,  the  former  is  tapped  near  the  bottom.  A  small  centrifugal 
pump  of  one-eighth  or  one-fourth  horsepower  will  be  sufficient  to 
drive  the  liquid  through  the  system  and  will  make  the  heating  pos- 
sible without  an  excessively  high  temperature  of  the  acid  in  the  coils, 
thereby  reducing  corrosion.  To  secure  circulation  in  some  commer- 
cial washing  machines  one  end  of  the  coil  can  be  attached  to  the  pipe 
carrjdng  the  acid  from  the  pump.  When  convection  alone  is  resorted 
to  for  the  circulation  the  temperature  of  the  acid  in  the  coils  becomes 
considerably  higher  than  that  in  the  tank,  and  the  life  of  the  coils 
is  considerably  less.  A  petcock  at  the  highest  point  in  the  pipe, 
which  can  be  opened  to  allow  the  escape  of  entrapped  air,  will  facili- 
tate somewhat  the  circulation  of  the  liquid  where  natural  circulation 
only  is  depended  upon. 

The  total  cost  of  such  a  system  has  been  from  $15  to  $20. 

Wood  has  been  satisfactorily  employed  for  fuel  in  the  heater.  If 
coal  is  used,  some  sort  of  grate  may  be  necessary.  It  will  usually 
be  necessary  to  begin  circulating  and  warming  the  acid  solution  an 
hour  or  two  before  the  cleaning  is  to  begin.  This  type  of  heater 
generally  does  not  have  a  capacity  adequate  for  the  larger  sizes  of 
commercial  washing  machines. 
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riRcnri.ATKI)  HOT  WATKR 

A  modification  of  the  system  desoribe<l  n)>ove  involves  the  uae  of  a 

coil  in  the  ch'Hninjr  solution  as  well  as  in  the  hoatcr.  A  water  reser- 
voir is  provided,  usually  ahove  Mie  stove,  hi^h  onoufih  <o  fill  the  pipes 
with  water,  and  a  pump  is  used  !o  circulate  tlje  hot  water  from  the 
coils  in  the  stove  throujrh  those  in  the  tank.  This  system  is  jjen- 
erall}'.  satisfactor3\  and  l)oth  the  pump  and  the  coils  wdl  last  Icmger 
than  if  the  acid  solution  itself  is  circulated  directly  through  the 
heating  coil;  hut  the  efficiency  is  ohviously  not  as  ^eat  as  in  the 
system  first  descrihed. 

HTKAM   COIL 

Where  a  small  hoiler  can  be  provided  economically,  or  where  low- 
pressure  steam  is  reciuired  for  other  purposes,  the  solution  can  Im» 
warmed  very  efficient!}'  by  means  of  a  steam  coil  carrying  the  steam 
to  the  acid-solution  tank,  which  is  drilled  at  the  feeding  end  and  at 
the  bottom  to  receive  a  1-inch  pipe,  prefernl  '  ''  It^ad,  which  is  fitted 
to  the  iron  delivery  pipe. 

It  is  not  necessary  to  build  up  a  system  oi  several  coils  in  the  tank. 
Usually  the  pipe  is  given  a  turn  about  the  tank  and  is  brought  out 
at  the  end  opposite  to  that  at  which  it  entered.  The  pipe  should 
preferably  rest  on  cleats  in  the  bottom  of  the  tank.  Inlet  and  outlet 
valves  are  provided  for  controlling  the  flow  of  steam  through  the 
lead  pipe  it'  -.-i-.-  ♦<,  'VMrnlnte  tlie  tomperature  of  tlip  .1  ...-.:.-- 
solution. 

i;tJ.KASK   OF   LIVE   STEAM 

Introducing  live  steam  directly  into  the  liquid  has  been  found  a 
convenient  method  of  warming  the  acid  solution.  Condensation  of 
the  escaping  steam  tends  slowly  to  weaken  the  acid,  but  this  is  not 
an  insurmountable  difficulty  and  merely  requin-  '•]«.....•  .,tt,.Mf;o..  k, 
maintenance  of  the  required  acid  strength. 

EI.ECTRIC    HEATEB8 

It  is  now  possible  to  obtain  suitably  prepared  silver-plated  electric 
heaters  which  can  be  used  for  warming  the  acid  solution.  These 
heaters  are  of  the  bayonet  type  and  are  made  in  5  and  8  kilowatt 
sizes.  The  local  power  or  electric  supply  company  can  usually 
obtain  them.  They  sell  for  about  $28  for  the  r)-kilowatt  size  and 
$40  for  the  8-kilowatt  size.  For  heating  a  200-gallon  tank,  two 
units,  one  of  each  size,  shouhl  be  installed  to  provide  temperatures  in 
the  acid  solution  of  at  least  80*^  to  85°  F.  while  cold  fruit  is  being 
washed.  Where  higher  temperatures  are  needed  two  8-kilowatt 
heaters  probably  would  be  the  better  installation;  for  machines  with 
l(K)-gallon  acid-solution  tanks  one  8-kilowatt  heater  should  provide 
eiiougii  heat.  These  heaters  are  so  made  that  by  proper  wirinc 
either  the  entire  heater  or  only  one-half  of  it  can  be  used;  thus  with 
an  8-kilowatt  and  a  5-kilowatt  heater  a  range  of  13,  IQi/g,  9,  6y2,  4, 
or  2V^  kilowatts  of  electricity  for  heating  is  available.  It  is  desirable 
to  split  at  least  one  of  the  units  so  that  if  the  machine  is  stopped  for 
70470"— 31 3 
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a  time  the  solution  can  be  kept  warm  enough  by  allowing  part  of  the 
lieating  unit  to  operate  continuously. 

The  installation  of  electric  heaters  usually  requires  a  larger  trans- 
former to  give  the  power  requirement  and,  of  course,  necessitates 
some  extra  wiring,  all  of  which  increases  the  expense  of  heating  by 
this  method.  The  operation  of  the  heaters  consumes  considerable 
power,  the  consumption  being  fairly  close  to  their  kilowatt  rating; 
so  if  the  power  rate  is  high  the  convenience  of  this  method  of  heating 
is  more  than  offset  by  the  additional  cost  as  compared  with  that  ot 
using  a  stove  and  coils.  The  latter  equipment  also  provides  more 
heat  for  the  packing  room,  which  is  a  factor  to  be  considered  in  cold 
weather,  when  the  solution  is  most  likely  to  be  heated. 

ADDITIONAL   INGREDIENTS   IN  THE   WASHING   SOLUTION 
KEROSENE    EMULSION 

Where  excej^tional  difficulty  is  encountered  in  w^ashing  apples  be- 
cause of  heavy  spray-oil  deposits  or  much  natural  waxiness  of  the 
skin,  the  use  of  a  kerosene  emulsion  added  to  the  regular  acid  wash 
has  been  found  helpful.  The  emulsion  found  most  satisfactory  for 
this  purpose  is  made  according  to  the  following  formula : 

Two  and  one-third  pounds  kaolin. 

One  gallon  water. 

Two  gallons  kerosene,  preferably  the  odorless  type. 

In  making  this  emulsion  a  good  mixing  machine  is  essential.  A 
small  power-driven  emulsifier  or  a  stirring  rod  and  propeller  are 
satisfactory  for  this  purpose.  This  equipment  is  similar  to  but  of 
a  larger  size  than  that  used  at  soda  fountains  for  stirring  certain 
milk  drinks.  Any  large  tin  or  stoneware  jar  is  suitable  as  a 
container  for  the  emulsion. 

The  kaolin  is  added  to  the  water  and  allowed  to  stand  for  5  to  10 
minutes.  The  mixer  is  then  placed  in  the  water  and  the  kaolin  and 
water  are  mixed  thoroughly.  Finally  the  kerosene  is  added  slowly 
with  continuous  stirring.  After  the  kerosene  is  all  added  the  stirrer 
should  be  run  for  about  two  minutes  to  complete  the  emulsion. 

The  emulsion  should  preferably  be  made  up  fresh  each  time;  if 
this  is  impracticable  it  should  at  least  be  thoroughly  stirred  before 
use. 

Kaolin  is  a  colloidal  clay  and  may  be  obtained  from  most  dealers 
in  clay  products.  The  washed  and  ground  material  should  be  used 
for  making  kerosene  emulsions.  Ordinary  emulsions  of  kerosene 
made  with  soap,  casein-lime,  or  casein-ammonia  should  not  be  used, 
since  these  emulsifiers  are  attacked  by  the  dilute  hydrochloric  acid. 

The  kerosene  emulsion  will  give  significantly  increased  efficiency 
only  when  the  temperature  of  the  cleaning  solution  is  above  90°  F. 
It  should  be  used  at  the  rate  of  1  to  1%  gallons  of  the  emulsion  to 
100  gallons  of  cleaning  solution.  Because  of  a  loss  of  kerosene  due 
to  volatilization  and  carry-over  in  commercial  washers,  it  will  be 
found  necessary  to  add  about  half  the  original  quantity  of  emulsion 
after  every  two  hours  of  continuous  operation.  This  makes  kero- 
sene emulsion  rather  costly  and  limits  its  use  to  fruit  that  is  very 
difficult  to  clean. 
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washers  in  which  there  is  a  distinct  apitation  of  the  solvent  material. 
J)ii)|)in«r  tanks  ami  j)a(l(lle-type  flotntinn  wm  '  •  '  t  t  n|)i>Iy 
sunicient  airitatii)n. 


AiKlition  of  1  to  8  i)er  cent  of  common  salt  to  the  hv<lrochloric- 
acid  wash  in  many  cases  has  resulted  in  much  more  tliorou^h  re- 
moval of  the  lead-arsenate  i^esiduc.  It  increased  elKciency  of  both 
cold  and  warm  solutions,  but  the  relative  increase  in  removal  was 
usually  <rn'atcr  in  cold  solutions.  The  use  of  certain  conc(»ntrations 
of  salt  also  makci;  it  possible  to  wash  peal's  in  the  flotation-tvpe 
washer,  whereas  without  salt  they  will  sink  in  the  acid  solution. 
No  advei*se  efFccts  on  the  kcc])in<r  quality  of  the  fruit  as  a  result 
of  the  use  of  salt  have  been  found. 

RINSING  THE  FRUIT 

Proper  rinsinir  of  the  fruit  is  a  very  important  part  of  the  wash- 
ing process  and  can  do  much  toward  eliminating  the  danger  of 
injury  from  soluble  ai*senic,  acid  burning,  and  decay.  Three  meth- 
ods of  rinsing  are  suggested  in  the  order  of  their  preference. 

(1)  Use  of  fresh  water  only  for  rinsing  is  the  ideal  condition, 
but  can  not  always  be  attained  where  water  is  scarce  and  is  some- 
times made  impracticable  by  the  construction  of  the  rinsing  section 
of  the  equipment,  as  in  the  modified  paddle  washer  and  dipping 
tank.  Two  or  three  gallons  of  fresh  water  to  each  box  or  bushel  of 
fruit  should  be  available,  shoiil<T  Iw^  nllr»\v...l  i,^  finw  nv.T  flw  fnnt, 
and  then  should  be  discarded. 

(2)  In  the  recirculation  of  j^aii  <>i  im-  nn-r  ^^.u«■l  im-  im-h  NNjuer 
is  best  added  as  a  final  spray  or  flood  over  the  fruit  as  it  leaves  the 
rinsing  section,  thus  giving  the  fruit  the  benefit  of  a  final  rinse 
with  water  in  which  there  is  no  carry-over  of  acid,  soluble  arsenic, 
or  fungus  spores.  This  water  then  drains  into  the  recirculating 
tank  and  is  used  over  again.  If  possil)le  the  first  rinse  water  passing 
over  the  fruit  as  it  enters  the  rinsing  section  should  be  discarded. 
This  prevents  the  larger  part  of  the  acid  solution  and  spon'<  "»»  iho 
fruit  from  being  carried  into  the  recirculated  rinse  water. 

(3)  If  the  same  rinse  water  is  used  continuously,  some  Min^uincc- 
such  as  lime  may  be  added  to  neutralize  the  hydrochloric  acid  car- 
ried over  on  the  fruit  and  to  render  insoluble  the  arsenic  remaining 
on  the  fruit  after  washing.  Lime  water  can  be  ma<le  up  by  j)re])ar- 
ing  a  stock  solution  of  ''milk  of  lime"  by  slaking  1  pound  of  fresh 
quicklime  and  adding  water  to  make  it  up  to  1  gallon.  Usually  1 
gallon  of  this  solution  added  to  50  gallons  of  rinse  water  is  sufficient. 
If  preferred,  hydrated  lime  can  l)e  added  directly  at  the  rate  of  li^ 
or  possibly  2  pounds  to  50  gallons  of  rinse  water.  Broken  limestone 
})laced  directly  in  the  rinse  tank  may  also  be  used,  but  is  less  effective. 
Lime  so  used  df)es  not  leave  a  cons|)icuous  or  undesirable  residue. 
This  method  does  not  provide  the  desirable  flushing  off  of  fungus 
spores,  and  the  process  must  be  carefully  watched  to  see  that  the  lime 
does  not  become  exhausted  by  the  acid  that  is  constantly  being  car- 
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Mere  rinsing  of  the  fruit  in  boxes  in  a  tank,  even  if  some  fresh 
water  is  added,  is  generally  not  so  satisfactory  as  the  rinsing  meth- 
ods mentioned  above.  In  washing  machines  the  fruit  should  generally 
be  exposed  to  the  rinsing  at  least  half  as  long  as  to  the  acid.  Where 
alkaline  washes  are  used  the  exposure  in  the  rinsing  section  should 
be  equal  to  that  in  the  washing  section.  The  operator  should  give 
constant  attention  to  keeping  the  rinsing  section  in  good  operating 
condition.  It  is  not  necessary  to  titrate  the  rinse  water  with  the 
reagents  used  for  testing  the  acid  in  order  to  determine  whether  it  is 
becoming  acid;  it  is  only  necessary  to  taste  the  rinse  water,  as  the 
tongue  is  sensitive  to  very  small  quantities  of  acid.  If  recirculated 
rinse  water  tastes  very  faintly  sour,  and  there  is  an  adequate  fresh- 
water rinse  at  the  end,  no  particular  apprehension  need  be  felt  pro- 
vided the  water  left  in  the  stem  or  calyx  ends  of  the  fruit  does  not 
have  an  acid  taste ;  but  if  the  rinse  water  has  a  distinctly  sour  taste, 
steps  should  be  taken  immediately,  either  by  supphdng  more  fresh 
water  or  by  adjusting  possibly  faulty  equipment,  to  remedy  this  de- 
ficiency and  so  to  protect  the  storage  life  of  the  fruit. 

DRYING    THE    FRUIT 

If  sound  fruit  is  used  and  if  the  washing  and  rinsing  operations 
are  carefully  done,  drying  the  fruit  is  not  essential  to  protect  it^s 
keeping  quality,  although  it  ma^^  be  desirable  in  order  to  facilitate 
packing  if  fruit  is  to  be  wrapped  and  packed  in  boxes.  In  any  event, 
traces  of  moisture  do  not  impair  the  keeping  quality  of  the  fruit,  and 
the  moisture  usually  disappears  entirely  while  the  fruit  stands  in 
storage,  especially  if  it  is  wrapped. 

Where  ir  is  desirable  to  remove  the  adhering  water  from  fruit  that 
has  been  washed  in  a  dipping  tank  or  in  a  flotation  paddle  washer, 
the  fruit  may  be  allowed  to  dry  in  the  containers  after  it  is  taken 
from  the  washing  equipment.  The  rate  of  drying  under  atmospheric 
conditions  will  depend  upon  the  temperature  and  relative  humidity 
of  the  air  and  upon  prevailing  wind  velocities,  particularly  if  the 
containers  are  stacked  in  the  open. 

It  is  sometimes  possible  to  remove  some  of  the  excess  moisture 
after  washing  in  the  dipping  or  flotation  paddle  machines  by  pass- 
ing the  fruit  through  dry-cleaning  equipment.  In  such  cases  the 
cloth  wipers  or  the  brush  bristles  should  just  touch  the  fruit,  and 
the  machine  should  be  run  fast  enough  to  throw  off  the  water  drop- 
lets from  the  cleaners.  If  this  is  done,  it  will  not  be  necessary  to 
replace  the  clotlxs  or  brushes  as  often  as  when  the  machines  are 
operated  for  dry  cleaning.  This  operation  is  also  effective  in  remov- 
ing insect  specking,  dirt,  and  other  residues  that  may  not  come  off 
in.  the  washing  process.  It  may  also  give  the  fruit  some  degree  of 
polish. 

Several  types  of  driers  are  used  on  commercial  washing  machines, 
and  most  of  them  are  quite  satisfactory  in  removing  sufficient  mois- 
ture to  permit  satisfactory  packing  and  to  safeguard  the  keeping 
quality  of  the  fruit.     Three  general  types  are  found: 

One  type  employs  an  air  blast,  which  actually  blows  the  water  otT 
mechanically.  No  method  of  drying  involving  the  evaporation  of 
water  has  proved  successful. 
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Another  type  causes  contact  of  the  fruit  with  either  absorbent 
cloths  or  toweliiip  which  takes  up  the  rinse  water  and  from  wliich 
the  water  is  Muieezed  periodically  hv  a  rubber  roller.  This  treat- 
iiK  nt  is  also  eltective  in  reniovinj;  insect  specking;,  dirt,  and  oth«;r 
!( -idiies  not   removed  bv  washin«r. 

The  third  type  employs  rotatinjr  cylindrical  brushes  alone  or  in 
ombination  with  metal  rollers  desitrned  to  remove  the  water.  In 
ihe  latter  case  the  fruit  may  be  polished  in  the  dryinp:  process. 
While  it  is  not  generally  essential,  some  packers  prefer  this  polish 
\\  liere  a  slight  lack  of  luster  is  found  on  fruit  that  has  bwn  throu«rh 
tlie  washer.  Any  additional  handlin*;  such  as  occurs  when  fruit  is 
passed  throu»rh  a  j)olisher  may  increase  the  risks  of  injury  and 
therefore  should  be  well  justified  and  tested  before  it  is  done. 

EFFECT    OF    CLEANING    METHODS    ON    KEEPING    QUALITY 

While  dry  cleaning  of  apples  can  be  done  on  a  commercial  scale 
in  such  a  manner  that  thei-e  will  be  no  exceptional  loss  from  decay 
or  deterioration  in  storage,  there  is  a  greater  risk  of  damage  than 
when  washing  methods  are  used.  Bruising:  mechanical  injury  by 
lirty,  waxy  clotlis  or  by  conveyors  in  the  e(juipment ;  spreading  of 
•  Iccay  contamination  through  micro.scopic  cuts  or  injuries  to  the 
-kin  by  the  smearing  action  of  the  wipers;  puncturing  by  bristles  in 
brush  cleaners — all  these  are  possible  where  dry-cleaning  methods 
are  used. 

The  dry  cleaning  of  pears  is  especially  hazardous.  This  is  par- 
ticularly true  of  tender-skinned  varieties  such  as  Cornice  and  Anjou, 
on  which  dry  cleaning  may  produce  skin  scratches,  abrasions,  and 
-tem  punctures.  The  snuiller  pears  are  generally  the  most  seriously 
atfected,  the  injury  being  manifested  as  a  dark  discoloration  of  the 
-kin  accompanied  by  excessive  wilting.  This  is  due  to  abrasive 
iction  when  the  gritty  *' stone  cells''  located  just  beneath  the  skin 
ire  pounded  by  the  wipin^i:  cloths  or  brushes. 

The  prevalence  of  rot  is  mainly  dependent  upon  skin  punctures 
and  abrasions.  The  severity  of  these  is,  of  course,  determined  by 
I  lie  character  of  the  handling  that  the  fruit  receives. 

Mature  apples  and  pears  can  be  washed  satisfactorily  with  dilute 
hydrochloric  acid  under  commercial  conditions  without  serious  in- 
jury to  the  fruit,  if  certain  precautions  are  taken.  These  are  gen- 
erally simple  and  may  pi-event  rather  serious  injury  which  might 
occur  if  the  washing  were  carelessly  done. 

The  possible  injuries,  which  are  considered  in  greater  detail  in 
tlie  following  paragraphs,  may  be  classified  as  follows:  Arsenical 
injury  at  the  calyx  or  stem,  hyrirochloric-acid  burning,  alkali  injury, 
chemical  injury  at  the  core,  and  heat  injury. 

Two  general  suggestions  for  avoiding  trouble  may  be  given  in 
addition  to  those  already  mentioned.  All  decayed  specimens  should 
be  sorted  out  before  the  fruit  is  washed,  to  prevent  them  from  con- 
taminating the  washing  and  rinsing  solution.s.  Fruit  should  not  be 
left  in  the  washing  machines  or  dipping  tanks  during  rest  periods 
or  when  it  is  necessary  to  discontinue  operation.  This  is  especially 
imperative  when  warm  cleaning  solution  is  used. 
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Arsenical  injury  is  usually  localized  in  the  calyx  region,  although 
occasionally  it  is  found  at  the  base  of  the  stem  and  rarely  on  the 
cheeks.  It  appears  as  depressed  black  or  dark-brown  areas  or  spots 
and  is  sometimes  followed  by  storage  rots.  The  same  type  of  in- 
jury has  also  occurred  on  heavily  sprayed  apples  while  still  on  the 
trees  during  rainy  fall  weather,  but  it  is  more  common  on  picked 
apples  that  are  allowed  to  stand  unprotected  from  the  rain.  It  has 
been  observed  on  stored  uncleaned  fruit  that  was  packed  w^et. 
Arsenical  injury  of  this  sort  on  uncleaned  apples  is  apparently  due 
to  accumulation  of  soluble  arsenic  from  the  arsenical  sprays  applied. 
This  injury  starts  when  moisture  is  present.  The  same  type  of 
arsenical  injury  occurs  when  spray  residue  is  not  completely  removed 
from  the  deep  calyx  region,  the  disintegration  of  the  lead  arsenate 
to  form  soluble  arsenic  salts  apparently  beginning  in  the  washing 
process  and  continuing  under  the  influence  of  solvents  or  moisture 
retained  on  the  fruit. 

Reasonably  thorough  removal  of  the  spray  residue,  proper  rinsing, 
and  consistently  changing  the  acid  solution  at  the  intervals  already 
suggested  will  protect  fruit  against  this  trouble.  The  use  of  a  final 
fresh-water  rinse  as  the  fruit  leaves  the  washing  machine  is  also 
essential  for  removing  traces  of  soluble  arsenic. 

The  addition  of  lime  to  the  rinse  wat^r  as  a  precautionary  measure 
has  been  mentioned  and  may  be  desirable  under  certain  conditions. 
The  lime  not  only  neutralizes  the  acid  solution  left  on  the  fruit  but 
also  converts  the  soluble  arsenic  remaining  on  it  into  a  form  rela- 
tively insoluble  and  noninjurious  to  fruit. 

Hydrochloric-acid  injury  is  distinguished  from  arsenical  injury 
primarily  by  its  lighter  color  and  by  its  occurrence  on  any  portion 
of  the  fruit  surface  rather  than  being  confined  principally  to  the 
calyx  end.  The  injured  parts  usually  have  a  bleached  appearance, 
frequently  accompanied  by  cracking  through  the  center  oi  the  area. 
The  injured  areas  or  spots  may  also  become  depressed  with  age,  and 
sometimes  the  presence  of  soluble  arsenic  causes  portions  of  them  to 
turn  black. 

Prolonged  exposure  to  the  acid  solution  and  too  high  concentra- 
tion of  the  acid  increase  the  risk  of  injury.  Inadequate  rinsing  or 
neglect  of  rinsing  will  almost  surely  bring  about  acid  injury  to  the 
fruit,  although  traces  of  acidity  resulting  from  carry-over,  as  already 
mentioned,  may  be  present  in  the  rinse  water  without  producing 
acid  injury,  provided  a  final  fresh-w^ater  rinse  is  applied.  Hydro- 
chloric-acid injury  is  really  caused  by  neglect  or  carelessness  and 
generally  is  not  an  important  factor  in  commercial  operations. 

Alkaline  solvents  are  difficult  to  rinse  off  and  ma}^  cause  arsenical 
injury.  Furthermore,  apples  washed  with  alkaline  solvents  may 
show  a  superficial  brownish  deposit  in  the  calyx  basin,  apparently 
the  effect  of  the  alkali  on  the  pubescence  in  the  calyx. 

Occasionally  the  alkaline  solution  itself  causes  chemical  injury 
around  the  stem  or  the  calVx  and  sometimes  at  the  lenticels  as  well. 
It  is  shown  by  the  effect  on  the  skin,  which  in  the  case  of  apples  be- 
comes dry  and  papery,  tightly  stretched  but  seldom  cracked,  and  is 
often  torn  loose  from  the  underlying  fleshy  tissue.  The  color  is 
yellowish  or  brownish  yellow,  except  when  a  considerable  quantity 


of  sdlubii'  aiM-iuc  is  proM'iil,  iii  wluili  cum;  tlii'  color  hucoiiics  (iark 
brown  or  black.  Alkali  injin y  on  \H'i\rs  is  most  often  shown  by  dark 
spottin<r  at  tlio  lonticcls.  Very  caroful  rinsinj^  will  reduce  this  form 
of  injury  to  a  minimum  and  should  make  it  of  no  practical  signifi- 
cance, except  on  pears,  for  which  the  use  of  alkaline  washes  is  not 
recommended. 

In  some  of  the  early  types  of  washing  machinery  involving  deep 
submersion  of  the  fruit  or  the  application  of  the  solution  in  direct 
jets,  some  injury  was  caused  by  the  penetration  of  the  solvent  into 
the  core  throu«j:Ii  o|H»n  calyx  tubes.  Submersion  to  a  depth  of  4  to 
C  inches  may  also  result  in  penetration  in  some  cases.  This  chemical 
injury  is  frecpiently  followed  by  decay  at  the  core.  Onen  calyx  tul)es 
are  mor«'  t>i'.'\  .il.'ni  in  rci-taiii  vari«'ti«'^  i\t  nnnh'x  inul  in  very  large 
fruit. 

AVheii  ;i|)|)n's  uiv  siiiniierged  in  sunitntnv  \\:iiinr(i  id  100°  F.  or 
hi<rher  for  jH'riods  of  three  minutes  or  lon<rer  there  is  considerable 
danirer  of  their  injury.  The  results  of  such  injury  usually  appear 
within  10  days  or  two  weeks,  in  the  develo|)ment  of  cracks  arountl 
the  calyx,  often  continuinji^  on  to  the  cheek;  or  the  injury  may  appear 
soon  after  washin<r  in  the  foini  of  numerous  cracks  scatterecf  over 
the  surface  of  the  apples,  particularly  if  a  relatively  hi<rh  acid  or 
alkali  concentration  has  been  used  in  the  washing  solution.  The 
cracked  skin  is  usually  grayish  or  yellowish  in  color,  resenibling 
hydrochloric-acid  injury,  but  is  blackened  if  considerable  soluble 
arsenic  is  dissolved  in  the  cleaning  solution.  Ap})les  are  somewhat 
more  susceptible  to  this  t3"i>e  of  injury  at  the  time  of  harvest  than 
after  being  kept  for  several  weeks.  None  of  the  successful  com- 
niercial  washing  machines  requires  exposure  of  the  fruit  for  a  period 
long  enough  to  cause  heat  injury,  but  there  is  some  danger  of  such 
injury  when  homemade  washing  equipment  is  used. 

By  keeping  the  temperature  of  the  cleaning  sohition  at  100°  F, 
(»r  below  and  preventing  excessively  long  exposure  to  warm  acid, 
danger  of  heat  injury  can  be  eliminated. 

Aside  from  the  rots  which  may  follow  penetration  of  the  clean- 
ing solution  into  the  core,  or  those  occurrinir  as  a  result  of  chemical 
or  heat  injury,  loss  from  storage  rots  nuiy  Ix*.  somewhat  greater  on 
washed  fruit  owing  to  the  extra  handling  to  which  it  is  subjected. 
The  most  impoi-t^int  factor  in  preventing  loss  from  storage  rots  is 
careful  handling  of  the  fruit  to  avoid  bruising  or  puncturing  the 
skin.  The  hazard  can  also  be  reduced  by  drenching  the  fruit  with 
copious  quantities  of  fresh  rinsing  water  as  it  leaves  the  washing 
machine. 

It  is  the  general  conclusion  of  those  familiar  with  the  removal  of 
arsenical  spray  residue  from  apples  and  pears  that  if  the  washing 
is  done  with  proper  equipment  and  witii  proper  care,  under  desirable 
sanitary  conditions,  neither  the  market  value  nor  the  keeping  quality 

of  the  fruit  will  l)e  impaJT"'^*  '••  ♦'•* ♦••••'•''.  both  are  frequently 

enhanced.^ 

=  For  further  information  on  th«^  rolution  of  wasbin^  operation?  to  fruit  injuries,  the 
reader  is  referred  to  Technical  Bulletin  24.^.  Argenical  and  Other  Fruit  Injuries  of  Apples 
Hesulting  from  Washing  Operations,  Issued  by  the  United  States  Department  of  Agri- 
culture. 
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TYPES    OF    WASHING    EQUIPMENT 

If  large  quantities  of  fruit  are  to  be  cleaned  under  commercial 
conditions,  it  is  generally  advisable  to  purchase  a  commercial  wash- 
ing machine.  These  ma}^  be  obtained  in  capacities  ranging  from 
about  400  to  3,000  boxes  or  bushels  per  day.  Their  cost  will  vary 
with  the  location  and  installation,  but  may  be  expected  to  range 
from   about  $700  to  $1,800  without   freight  charges.     Information 


i    H^-  '-  ■■  -.grr^^  ii rmmmnr 


FiGLUK  ."'.. — A  comuiorcial  fruit-washing  niacbine 

about  them  may  be  obtained  directly  from  their  manufacturers.    Two 
types  of  commercial  machines  are  shown  in  Figures  3  and  4. 

Where  smaller  quantities  of  fruit  are  to  be  handled,  as  by  a  grower 
washing  his  own  crop,  two  types  of  washing  equipment,  the  paddle 
washer  and  a  pair  of  dipping  tanks,  have  been  successfully  used  for 
several  years.  The  following  paragraphs  describe  the  construction 
and  operation  of  such  equipment.     The  total  cost,  of  course,  will 


Figure  4. — Anothei*  type  of  commercial  washing  machine 

vary  with  local  differences  in  cost  of  material  and  labor  and  may 
be  reduced  by  using  idle  pieces  of  machinery  or  equipment  often 
found  on  the  farm. 

PADDLE   WASHER 

A  power-driven  fruit  washer,  simple  enough  in  construction  and 
low  enough  in  cost  to  be  practical  for  the  grower  with  a  small  fruit 
tonnage,  is  show^n  in  Figure  5.  Plans  for  its  construction  are  given 
in  Fi«:ures  6  and  7.     This  machine  is  a  modification  of  the  citrus 


FiGLKE  5. — Modified  paddle  washer 


FiOL'BB  6. — Drawings  of  modified  paddle  waslier 
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washer  designed  by  the  United  States  Department  of  Agriculture 
in  1925,  and  differs  from  the  adaptation  of  that  washer  by  the  Oregon 
Agricultural  Experiment  Station  (Circular  of  Information  No.  15) 
in  using  conveyors  instead  of  paddles  to  take  the  fruit  from  the 
tanks.     Short  lengths   of   conveyors   in   place   of   lift   paddles   are 
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FIGURE  7. — Details  of  construction  of  modified  paddle  washer 

slightly  more  expensive,  but  the  elimination  of  the  binding  and 
catching  caused  by  these  paddles,  as  they  are  often  constructed, 
is  well  worth  the  additional  cost. 

CONSTRUCTION    OF   CONVEYORS 


Paddle-type  washers  can  be  easily  modified  by  removing  the  lift 
paddles  and  installing  the  lengths  of  slatted  conveyors  shown  in  the 
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plans.  The  width  of  the  conveyors  will  depend  upon  tiic  inside 
dimensions  of  the  tank.  The  tlrive  for  the  conveyors  will  obviously 
have  to  be  in  the  reverse  direction  from  that  used  for  the  paddles, 
but  this  chan^'  c^m  l)e  accomplished  by  usin^  a  |)air  of  reversing; 
^ears  or  by  crossing  the  chain  as  indicated  in  the  drawin<i:s  in  Fij^ure 
7.  The  conveyor  shown  is  about  tlie  shortest  that  will  satisfactorily 
remove  the  apples  from  the  tank.  Machine  bolts,  nuts,  and  washers 
are  desirable  means  of  attaching  the  hanlwood  slats  so  that  they  can 
be  removed  easily.  Iron  boltvS,  nuts,  and  washei*s  will  last  longer  in 
the  acid  than  those  made  of  brass.  If  the  sprockets  for  this  part 
of  the  equipment,  and  the  drivin«r  mechanism  as  well,  can  not  l>e  pro- 
cured from  the  factory  with  the  face  of  the  teeth  Ix'veled  to  about 
30°,  they  should  be  <rn)und  U'fore  installing.  If  the  teeth  are  left 
square,  the  chain  will  han«r  to  the  sprockets,  especially  on  the  snuiller 
sizes,  resulting  in  a  great  deal  of  trouble  in  driving  them.  In  mak- 
ing the  slide  around  wiiich  the  convevor  moves,  a  slot  should  be  made 
for  the  upper  shaft  in  the  side  boards,  as  indicated  also  in  Figure  7, 
to  facilitate  putting  the  conveyor  in  place. 

The  distances  from  the  center  of  the  upper  shaft  to  the  top  and  to 
the  end  of  the  tank  are  imnortant  in  delivering  the  fruit  irom  the 
ends  of  the  conveyors.  These  distances  as  shown  should  be  2% 
inches  from  the  top  and  4  inches  from  the  end  of  the  tank.  A  piece 
of  automobile  tire  inner  tubing  stretched  at  an  anjrle  from  the  end 
of  the  conveyor  into  the  rinse  tank  will  roll  the  fruit  toward  the  end 
of  the  other  conveyor  and  thereby  reduce  the  chances  of  its  being 
bruised  by  falling  from  the  end  of  the  conveyor  on  to  fruit  floating 
beneath  in  the  rinse  water.  A  chute  made  of  ^-inch  boards  resting 
on  a  %-inch  crosspiece  that  is  nailed  to  the  top  of  the  tank  gives 
about  the  right  height  for  delivering  the  apples  fi-om  the  convevor. 
A  piece  of  1-inch  quarter-round  molding  nailed  across  the  end  of 
the  chute,  clearing  tlie  largest  cleat  bv  a  quarter  of  an  inch,  will  aid 
in  rolling  the  apples  from  the  end  oi  the  conveyor  with  a  minimum 
of  bruising.  A  pitch  of  about  2V2  inches  in  2  feet  will  keep  the  fruit 
rolling  on  the  chute.  The  piece  of  molding  and  the  chute  should 
be  well  padded  with  inner  tubing  or  other  material.  The  lower 
shaft  of  the  conveyor  is  hung  from  the  sides  of  the  tank  with  iron 
stripping  and  held  in  place  by  pins  which  fit  into  holes  in  the  sides 
of  the  tank.  This  method  of  nolding  the  conveyors  enables  them 
to  be  raised  from  the  tanks  when  not  in  use.  thus  reducing  the  cor- 
rosion from  the  acid  and  water,  and  facilitates  cleaning  the  tanks. 
The  clearance  from  the  bottom  of  the  tank  to  the  large  slats  on  the 
conveyor  should  be  about  one-half  inch.  A  conveyor  speed  of  10 
to  15  feet  per  minute  will  removf  ♦^•'^  fruit  frf)in  thv  t;ink  ^t  * 
enough  to  prevent  its  piling  up. 

The  approximate  cost  01  material  lor  one  conveyor  is  about  ^I'J. 
to  $14,  including  chain,  sprockets,  slats,  s-crews,  and  .shafts. 

CONSTRUCTION    OF    TANKS    AND    BUBURBOKK    PADDLES 

The  tanks  are  conveniently  made  of  2  by  12  inch  material,  with 
the  acid  tank  15  feet  and  the  rinse  tank  5  feet  long,  making  a  length 
over  all  of  about  24  feet,  including  both  feeding  and  delivery  chutes. 
The  machine  described  is  only  tnree  boards  wide,  but  if  a  larger 
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capacity  is  needed,  addintr  one  or  two  boards  to  the  width  will  in- 
crease the  cost  only  slightly  and  will  increase  the  capacity  one-third 
and  two-thirds,  respectively.  By  using  bolts  and  cross*^  braces,  as 
indicated  in  Figure  7,  the  tank  can  be  drawn  together.  The  edges 
of  the  boards  should  be  first  painted  with  asphalt  paint  to  give  tight 
seams.  If  the  inside  of  the  tank  is  painted,  asphalt  and  not  lead 
paint  should  be  used,  as  the  acid  attacks  lead.  The  shafts  for  the 
conveyors  and  submerger  paddles  are  made  of  1/2 -inch  pipe.  Elec- 
trical conduit  pipe  is  slightly  cheaper  than  regular  black  iron  or 
galvanized-iron  pipe.  This  dimension  refers  to  the  inside  diameter 
of  the  pipe,  the  external  diameter  being  slightly  less  than  seven- 
eighths  of  an  inch.  The  shafts  for  the  submerger  paddles  and  those 
for  the  driving  end  of  the  conveyor  are  43  inches  long.  A  convenient 
and  economical  way  to  fasten  the  submerger  paddles  to  the  shaft  is 
with  floor  flanges  for  rail  fittings,  which  are  procurable  at  any 
plumbing  shop.  Those  made  for  %-inch  pipe  will  fit  over  the  %- 
inch  pipes  and  can  be  fastened  to  them  by  driving  a  pin  in  a  hole 
drilled  through  the  collar  of  the  flange  and  the  pipe. 

The  machine  as  shown  is  42  inches  high.  This  height  is  adapted  to 
the  usual  height  of  graders,  but  the  tank  may  be  somewhat  high  if 
the  fruit  is  dumped  into  it  l3y  hand.  The  capacity  of  the  arid  tank 
in  the  machine  constructed  according  to  the  accompanying  plans  is 
about  210  gallons  when  filled  to  the  recommended  depth  of  8  inches, 
while  the  rinse  tank  holds  about  70  gallons.  The  fresh-water  spray 
on  the  end  conveyor  is  a  very  important  feature  and  should  supply 
from  2  to  3  gallons  of  fresh  water  per  bushel  or  box  of  fruit  washed. 
The  cloth  strips  hung  across  the  rinse  tanks  should  preferably  be 
made  of  heavy  cloth  and  should  be  about  2  inches  wide  and  long 
enough  to  allow  about  3  inches  to  hang  on  the  fruit  as  it  is  floated 
through  the  tank,  thus  turning  it  as  the  cloths  cling  to  the  apples 
while  they  move.  These  strips  add  to  the  efficiency  of  the  machine 
by  giving  the  fruit  a  longer  and  more  complete  exposure  to  the  acid 
and  are  of  some  value  in  removing  insect  specking,  dirt  and  lime- 
sulphur  residue. 


DRIVING    MECHANISM 


The  sprockets,  pulleys,  and  speeds  shown  in  the  plans  are  based 
upon  a  motor  speed  of  1,750  revolutions  per  minute  with  a  60-cyclB 
current.  If  a  25-cycle  current  is  used,  giving  1,450  revolutions  per 
minute  motor  speed,  approximately  the  same  speeds  can  be  obtained 
with  the  driving  mechanism  shown  by  using  a  3^2 -inch  pulley  on 
the  reducer  instead  of  a  4-inch  pulley.  A  i/i -horsepower  motor  has 
been  found  large  enough  to  run  this  machine.  The  reducing  gear 
used,  although  smaller  than  recommended,  transmitting  only  one- 
sixteenth  horsepower,  gave  no  signs  of  wear  in  a  test  run  of  about  a 
month.  A  larger  unit  equipped  with  ball  or  roller  bearings  and 
transmitting  one-fourth  horsepower  would  provide  a  desirable  margin 
of  safety  in  operating  the  machine  season  after  season.  The  gears 
and  bearings  must  be  kept  well  oiled.  While  the  reduction  in  speed 
can  be  made  by  using  a  combination  of  sprockets  or  pulleys,  the 
reduction  gear  .will  be  about  as  economical  when  the  installation  of 
extra  shafts  and  the  cost  of  the  additional  gears  or  sprockets  are 


COnsi(U'rc(l.  Tlu*  tliaiiniti,  llu'  niiinU  r  t>f  Utlh,  aiul  iIm*  >|MtMl  of  llie 
sprockets  aiul  i)ull(\vs  are  shown  in  (he  ])hins.  The  chaii«re  in  sj>ee(l 
produced  by  the  use  of  different  sizes  of  sprockets  or  pulleys  is  of 
course  in  proportion  to  tlie  number  of  teeth  or  in  proportion  to  the 
diameters  of  tlie  pulleys.  The  specifications  and  approximate  cosl  of 
the  driving;  equipment  are  «riven  in  the  list  of  nuiterials.  No.  32 
chain  is  uscmI  for  drivin<r.  while  the  conveyor  chain  is  No.  45-K-l 
attachment  link  chain.  All  sprockets  are  equipped  with  set  screws 
instead  of  keys. 

If  a  «rasoline  en<rine  is  used  as  a  source  of  power,  a  combination  of 
jiockcts  or  nullcv-.  can  In-  u-ctl  fn  oblalii  tlic  piopcr  speed  tcdih-l  Ion. 


lehine  has  a  capacity  of  about  80  busi»el&  an  hour  when  the  fruit  is 
left  in  the  acid  solution  for  three  to  four  minutes,  which  is  about  the 
desired  time  for  most  fruit.  If  the  fruit  is  fed  into  the  nuiehine 
faster,  more  can  be  wa^shed  in  a  jriven  time,  the  rate  of  f < ' 
latintr  the  time  in  the  a*'id  and  tht»  resultin«jj  capacity.  In* 
speed  to  more  than  80  bushels  an  hour  is  not  recommended,  and  the 
machine  should  '"'  ^'M'U  \\i.l<T  if  It  i»  !>nf  i<ip!if«><1  tli^f  ilii-,  <  •ii.-.cit\/ 
will  not  suffice . 


The  material  and  ecjuipment  foi-  the  entire  i)addle-waslier  machine 
ill  cost  about  $100,  including  the  motor  and  reducin<j:  <j:ear.  One 
carpenter  should  be  able  to  build  the  tank  and  submer<rer  paddles  in 
about  three  days.  The  time  necessary  for  putting  the  conveyor 
together  and  installing  the  driving  mechanism  will  depend  upon 
the  mechanical  ability  of  the  individual,  but  the  mechanism  is  simple 
enough  to  otfer  no  great  difficulty  if  the  specifications  are  followed. 

LIST   OF    MATERIALS 
Lutnhrr 

5  pieces  2  by  12  inches  by  20  feet  lon;r,  for  tank  sides  and  lM»ttoni. 

3  pie<-es  2  iiy  12  in(  hes  by  8  fec-t  lonjj.  for  tanlc  ends  and  i)artiti(>u. 
10  pieces  2  by  4  inches  by  3  feet  6  inches  lonR,  for  legs. 

8  piect^s  2  l)y  4  iiuhes  by  3  ft»et  7  inches  Umn.  for  cross  braces  to  tank. 

4  pieces  1  by  4  inclies  by  10  feet  long,  for  bottom  leg  braces. 

2  pieces  1  l)y  4  inches  by  3  fiH't  7  inches  lonjr.  for  iKittoui  leg  braces. 

5  pieces  1  by  4  inclics  by  4  feet  4  inches  long   for  cross  brai-es  for  legs. 
4  pieces  1  by  4  inches  by  2  feet  6  inches  long,  for  conveyor  slides. 

2  pieces  1  by  4  inches  by  3  feet  7  indies  long,  for  holders  for  cloth 
•strips. 
12  pieces  %  by  10  inches  by  2  feet  10  inches  long,  finished,  for  sub- 
merger  pjiddles. 

4  pieces  1  by  6  inches  by  2  feet  6  inches  long,  for  conveyor  guards, 

6  pieces  1  by  6  inches  ]».v  6  inches  long,  for  submerger  paddle  ends. 
10  pieces  2  by  4  inches  by  4  inches  long,  hardwoo<l,  for  bearings. 

40  pieces  1  by  1  inch  by  2  feet  10  inches  long,  hardwood,  for  conveyor 

slats. 
40  pieces  1  by  %  inch  by  2  feet  10  Inches  long,  hardwood,  for  conveyor 

slats. 

Total  cost  of  lumber  (Washington,  D.  C,  prices) $17.00 
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Hardware,  etc. 

i/^inch  tank  bolts,  3  feet  7  inches  long,  3  at  35  cents $1.  05 

Pipe  for  shafting.  3  feet  7  inches  long,  5  pieces  at  6  cents  a  foot 1.  08 

Pipe  for  shafting.  2  feet  11  inches  long,  2  pieces  at  6  cents  a  foot—  .  35 

Pipe  for  shafting,  10  inches  long,  1  piece  at  6  cents  a  foot .  05 

%-inch  cast-iron  pipe  flanges,  6  at  6  cents .  36 

No.  8-32  iron  machine  screws,  1  inch  long,  2  gross  at  75  cents 1.  50 

No.  8-32  iron  machine  screws,  1^2  inches  long,  2  gross  at  95  cents 1.90 

Washers  for  screws .25 

Driving  mechanism : 

No.  32  detachable  driving  chain,  50  feet  at  10  cents  a  foot 5.  00 

No.  45-K-l  attachment  link  chain  for  conveyor,  22  feet  at  25  cents 

a  foot 5.  50 

Sprockets : 

For  No.  32  chain,  solid,  set  screw — 

12-inch  sprockets,  33  teeth.  Vg-inch  bore.  3  at  $3.25 9.  75 

3%-inch  sprockets.  10  teeth,  %-inch  bore,  3  at  $1.75 5.  25 

2-inch  sprockets,  5  teeth,  %-inch  bore,  3  at  $1.35 4.  05 

2-inch  sprockets,  5  teeth,  i/^  or  %  inch  bore,  depending  on  size 

of  reducer  driving  shaft.  2  at  $1.35 2.  70 

For  No.  45-K  chain,  solid,  set  screw — 

3y2-ineh  sprockets.  7  teeth,  '/s-inch  bore,  8  at  $1.70 13.  60 

Speed-reduction  gear,  48-1  or  50-1  reduction  with  4-inch  or  3%-inch 
pulley,  depending  on  motor  speed  of  1.750  or  1.450  revolutions  per  min- 
ute, respectively ;  cost  $14  to  $40,  depending  on  size  and  make 25. 00 

Total  estimated  cost  of  material  and  equipment 94.  39 

The  speecl-reduction  frear.s  of  the  larger  size  have  driving  shafts 
of  %-inch  diameter,  while  the  size  transmitting  one-sixteenth  horse- 
power  has  a  l^-inch  driving  shaft.  In  ordering  the  sprockets  for 
this  part  of  the  driving  mechanism,  the  specification  of  their  bore 
should  not  be  overlooked. 

The  chain,  sprockets,  and  speed-reduction  gears  can  usually  be 
obtained  through  a  local  dealer  in  hardware  or  farm  machinery. 
Because  of  possible  delays  in  getting  the  material  shipped  and  dif- 
ficulties that  may  arise  in  making  the  machine,  orders  should  be 
placed  in  ample  time  and  the  construction  of  the  machine  begun 
some  time  in  advance  of  the  packing  season. 

DIPPING  TANKS 

Dipping  tanks  are  fairly  satisfactory  as  homemade  devices  for 
washing  pears.  They  are  not  recommended  for  apples  except  in  an 
emergency  when  fruit  must  be  washed  quickly  and  no  other  equip- 
ment is  immediately  available  or  if  a  grower  has  only  a  small  quan- 
tity of  apples  to  wash.  The  paddle  washer  previously  described 
is  recommended  as  a  homemade  washer  for  apples.  The  saving  in 
labor  and  the  additional  margin  of  safety  that  it  provides  more  than 
compensate  for  its  slightly  greater  cost. 

If  a  considerable  proportion  of  the  apples  have  open  calyx  tubes, 
dipping  tanks  are  not  recommended  unless  they  are  modified  to  in- 
clude an  overhead  spray  or  sluicing  of  liquid  which  makes  it  possible 
to  lower  the  level  of  the  liquid  in  the  tanks. 

As  shown  in  Figure  8,  the  dipping  tank  installation  consists  of 
two  similar  tanks,  one  used  for  the  acid  solution  and  the  other  for 
the  rinsing  bath.  Putting  the  tanks  together  with  a  spline  is  an 
excellent  method  of  making  them  waterproof.  Since  the  edges  of 
the  boards  must  be  finished,  the  grooves  can  be  cut  at  the  mill  with 
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liiiU  txii.i  i  o  I.  1  ..u  i  V  .-..i...  iiu  h  l)oh  -  .4.,  ..0(1  to  draw  tlu\  tanks 
to»retlu»r:  they  are  fastened  tliroufrh  the  \vfis  l)el<)w  the  tank  for  the 
horizontal  j)ressure  and  thron«j:h  2  by  4's  across  tlie  ton  and  bottom 
of  tlio  tank  for  vertii'al  pressure.  Aspinilt  paint  sliould  be  used  on 
ill  si'anis  and  joints,  because  it  is  acid-proof  as  well  as  waterpr(K)f. 

Tiie  (.Irain  board  should  slope  toward  the  acid-solution  tank.  Its 
floor  is  made  of  pieces  1  bv  C  inches,  laid  flat.  Strips  1  by  2  in- 
are  nailed  len«rthwise-i>n  tliis  floor  every  G  inches,  so  that  the  li(jui.i 
will  flow  back  frtndy  into  the  acid-solution  tank.  A  similar  drain 
board  can  be  made  at  the  end  of  the  rinse  tank,  long  enough  to 
accommodate  at  least  two  boxes.  The  slides  at  the  ends  of  each  tank 
aid  in  getting  the  l)()xes  into  and  out  of  the  tanks  and  are  conve- 
niently made  of  i)ieces  2  bv  4  inches,  laid  on  ed^e. 

Some  device   for  slightly  submerging  the  boxes  of  fruit  as  they 
pass   through    the   tanks    will   obviate   the   neces^itv   nf   doiriL*'   it   by 
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FioUKE  8. — Dipping  tanks 


han«i.  1  wo  i)oards  can  be  phiced  lengthwise  in  tlie  tanks  at  the 
acid-solution  level,  and  if  fa.stened  to  the  crosspiece  at  the  feeding 
end  of  the  tank  by  means  of  hinges  their  weight  will  suffice  to  keep 
the  boxes  sli<^htly  submerged  as  they  are  pushed  through.  When 
the  nuMlification  of  the  dipping  tank  described  in  a  following  para- 
graph (p.  30)  is  used,  with  an  overhead  spray  or  sluice  of  liquid 
on  the  fruit,  submerging  the  boxes  in  the  acid  solution  is  obviously 
not  necessary. 

Ordinar}'  apple  boxes  with  slatted  sides  and  fitted  with  easily 
removable  covers  are  good  containers  to  use  in  the  tanks.  If  the 
washing  is  done  in  the  picking  boxes  or  lugs,  extra  handling  of 
the  fruit  is  eliminated,  thus  reducing  the  lal>or  required  and  mini- 
mizing the  danger  of  injury  to  the  fruit.  If  covers  are  used,  they 
liould  be  removed  when  the  boxes  or  lugs  reach  the  end  of  the  rinse 

link'.    wlu'r'P    tllP     fr<'v]i-\v:it«M'    v;nr-.tv-    It^    l/x-tf..,]^ 
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An  exposure  of  from  three  to  five  minutes  in  the  acid-solution 
tank  and  a  simihir  period  in  the  rinse  is  recommended  for  cleaning 
lots  of  fruit  bearing  average  amounts  of  spray  residue.  The  depth 
of  the  liquid  in  the  tank  should  be  about  15  inches  when  the  tank  is 
filled  with  boxes  of  fruit.  Fresh  water  should  flow  into  the  rinse 
tank  by  means  of  a  spray  or  should  flood  over  the  fruit  as  it  leaves 
the  rinse  tank.  From  2  to  3  gallons  of  fresh  water  should  be  sup- 
plied for  every  box  of  fruit  washed. 

CAPACITY 

The  dipping-tank  equipment  described  has  a  capacity  of  more 
than  a  carload  a  day,  allowing  for  an  exposure  of  each  box  of  fruit 
for  three  or  four  minutes  in  the  cleaning  solution  and  the  same 
period  of  time  in  the  rinse  tank. 


The  material  and  labor  for  making  the  dipping  tanks  will  cost 
from  $30  to  $70.  depending  on  local  prices  for  lumber  and  labor. 

LIST   CF   MATEJilALS 

Lumher 

14  pieces  2  by  10  inches  by  14  feet  long,  linished,  for  tank  sides  and  bottom. 

8  pieces  2  by  10  inches:  by  2  feet  2  inches  long,  for  tank  ends. 
12  pieces  2  by  4  inches  by  3  feet  long,  for  tank  legs. 
12  pieces  2  by  4  inches  by  3  feet  long,  for  cross  braces  on  tank. 

8  pieces  2  by  4  inches  "by  4  feet  long,  for  slides  in  tank. 

2  pieces  2  by  4  inches  by  3  feet  long,  for  end  drain-board  braces. 

6  pieces  1  by  6  inches  by  4  feet  6  inches  long,  for  center  drain-board  floor. 

6  pieces  1  by  6  inches  bj^  3  feet  long,  for  end  drain-board  floor. 

7  pieces  1  by  2  inches  by  4  feet  6  inches  long,  for  center  drain-board  strips. 
7  pieces  1  by  2  inches  by  3  feet  long,  for  end  drain-board  strips. 

Hardware 

6  %-inch  rods,  3  feet  long,  with  nuts  and  washers,  for  horizontal  tank  braces. 
12  %-inch  rods,  2  feet  2  inches  long,  with  nuts  and  washers,  for  vertical  tank 
braces. 
1-inch  pipe  for  fresh-water  spray. 

MODIFICATIONS 

If  it  is  more  suitable  to  the  packing  operations  the  tanks  can  be  set 
up  beside  each  other  instead  of  end  to  end,  and  the  drain  board  can 
be  placed  across  their  ends. 

Pumping  the  acid  solution  into  pipes  or  a  sluice  box  over  the  wash- 
ing tank  and  letting  it  flow  over  the  fruit,  mostly  by  gravity,  has 
been  found  particularly  helpful  in  increasing  cleaning  efficiency 
where  electric  power  is  available  to  operate  the  pump.  This  method 
combines  a  dipping  treatment  with  a  modified  spray  or  flood  wash. 
A  small  centrifugal  pump  such  as  is  used  for  filling  spray  tanks  will 
serve  the  purpose. 

Where  pipes  are  used,  holes  may  be  bored  in  them  to  allow  the 
solution  to  flow  over  the  fruit,  or  nozzles  of  various  forms  may  be 
used.  Wliere  the  sluice  box  is  employed,  slots  or  holes  bored  in  its 
bottom  will  serve  the  purpose.     In  either  case  a  screen  should  be 
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\\ashin<;  solution   will   not   clo<r  the  pump  or  the  openings  for  the 
iMjuiil.     An  important  advantajj^o  of  this  nuxlihcation  of  tlie  dip]    i 
link  is  that  pumpin^r  tlu'  li(|ui(l  out  of  tho  tank  and  <lin'<tin«r  it  - 

ill*  fruit  reduces  the  depth  of  the  eleanini^  solution  in  the  taid<  and 
ihus  lessens  the  danger  of  core  ]Mni(tration  hy  tho  -ohition,  without 

:icritu'in«r  Hny  cleaning;  eflieiem  \ 

Moving  the  boxes  of  fruit  throu-..  ...,  tanks  ha.-  .h»  i.  lacilitated  by 
iisintr  ordinary  roller  conveyors,  the  acid  solution  not  affecting  them 
enou«rli  to  j3rohibit  their  use.  Belt  conveyors  driven  by  electric 
motoKs  also  have  been  used  to  carry  boxes  throu«rh  the  tanks. 

Another  modification  of  the  dip})in^  tank  has  been  made  by  in- 

reasin«r  the  width  of  the  tank  to  ^ive  room  for  the  installation  of 
ower-driven  lon<ritudinal  paddles  which  throw  acid  into  the  boxes 

f  fruit  a«  they  are  pushed  throu<rh  on  roller  conveyors  subnierj^ed 

I  bout  8  inches.  This  method  of  gettin<r  the  acid  on  the  fruit  is 
< mployed  by  one  of  the  manufactured  machines,  and  application  has 
licen  made  for  a  patent  covering  its  use. 

COST  OF  REMOVING  SPRAY  RESIDUE 

While  the  cost  of  washing  fruit  will  vary,  of  course,  with  the 
section  of  the  country  in  which  it  is  done,  as  well  as  with  the  wash- 
ing method,  the  tonnage  of  fruit,  the  ])ackin^  arrangements,  and 
the  character  of  the  spray  residues  on  the  fruit,  it  may  be  helpful 
to  indicate  such  costs  approximately. 

In  the  Pacific  Northwest  the  cost  of  washing  a  box  or  bushel  of 
Iruit  will  range  from  1  to  2  cents  for  hand  dipping  in  small  lots  and 
2  to  3  cents  for  the  paddle  washer  to  3  to  4  cents  for  Avasliing  moder- 
ate tonnage  in  the  commercial  machines,  with  a  proportionate  reduc- 
tion per  box  as  the  tonnage  is  increased  and  the  overhead  costs  are 
distributed  over  a  greater  number  of  boxes. 

Under  eastern  conditions  the  cost  per  bushel  has  generally  been 
rom  1  to  5  cents,  with  2  to  21^  cents  as  a  fair  average.  The  cost  of 
washing  decreases  as  the  amount  of  fruit  handled  increases;  it  also 
depends  on  the  initial  cost  of  the  machine.  The  cost  of  washing 
5,000  bushels  with  a  small  commercial  machine  would  be  about  5 
cent.s  a  bushel,  2  cents  with  a  paddle  washer,  and  2%  cents  for  hand 
dipping.  For  ir>.(MK)  bushels  the  costs  per  bushel  would  be  about 
2V4  cents  for  the  commercial  machine,  1  cent  for  the  paddle  washer, 
and  2Y2  cents  for  hand  dipping.  Except  in  the  case  of  hand  dipping, 
the  cost  of  labor  is  not  materially  increased  because  of  wasliing. 
In  arriving  at  the  foregoing  estimates,  interest  and  depreciation  on 
the  investment,  maintenance,  and  cost  of  water,  powder,  and  materials 
were  considered. 

While  no  actual  cost  estimates  for  dry-cleaning  fruit  are  available, 

iich  figures  as  have  been  calculated  from  time  to  time  have  indicated 

I  hat  washing  fruit  is  a  more  economical  as  well  as  a  more  efficient 

method  of  reinoviiiL'"  arsenical  spray  residues  from  apples  mik!  |)('mi>. 
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THE  COTTON  PLANT  is  unusually  attractive  to 
insects  and  probably  no  other  cultivated  crop  has 
so  large  a  list  of  insect  enemies.  Among  these  are 
some  of  the  most  destructive  pests  of  agriculture. 

Rotation  of  crops  is  of  assistance  in  controlling 
many  cotton  pests.  Weeds  should  not  be  allowed  to 
grow  near  the  cotton,  for  many  pests  come  to  the  cot- 
ton from  other  crops  or  from  weeds  around  the  fields. 
Thorough  fall  plowing,  winter  cover  crops,  early 
spring  preparation,  and  repeated  cultivation  during 
the  season  are  important  measures  of  insect  control. 
An  early  crop  is  necessary. 

The  cotton  plants  should  be  turned  under  in  the 
fall — if  possible,  before  frost. 

This  bulletin  describes  many  cotton  insects  and 
their  work,  and  gives  suggestions  for  their  control. 
A  system  of  control  effective  against  most  of  the 
insects  referred  to  is  given  in  summary  form  at  the 
close  of  the  bulletin. 

This  bulletin  is  a  revision  of  and  supersedes  Farm- 
ers' Bulletin  890,  How  Insects  Affect  the  Cotton  Plant 
and  Means  of  Combating  Them. 


Washington,  D.  C.  Issued    July,    1932 
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TO  CARRY  ox  successfully  the  inevitable  and  incessant  war 
against  insect  enemies  of  his  crop  and  his  income,  the  cotton 
grower  must  be  able  to  recognize  each  of  the  more  injurious  cotton 
pests  and  its  work  when  he  sees  them  and  must  know  how  each  pest 
can  be  controlled. 

Altliougli  the  cotton  plant  is  highly  attractive  to  insects  and  has  a 

iig  list  of  insect  enemies,  not  all  of  the  insects  found  in  the  cotton 

field  are  there  as  a  menace  to  the  cotton  plant.     Some  of  them  feed 

on     tho      »i«><fc     f  lu'Tn<(>l\-i><     mfk]      #»f1w>t<     <'vi^f      wiflmllf      <1  :i  in  :i  <'^i  li  <r     i]n> 

crop. 

The    W()i>t     iii^ccl    (Miriiiii's    oi     tiic    ciMion    ciop    :is    a     nnimmi- — liiosi* 

that  appear  most  often  and  do  the  most  damage  when  they  do 
appear — constitute  the  group  which  will  be  discussed  first  in  this 
publication. 

INSECT  COTTON  PESTS  OF  GREATEST  IMPORTANCE 
THE   BOLL   WEEVIL 

In  the  United  States  the  hoU  weevil  (AnthonomMS  grandh  Boh.) 
nas  in  some  yeai-s  caused  a  loss  in  the  cotton  crop  of  more  than 
$200,000,000.  The  weevil  now  covers  almost  the  entire  main  Cotton 
Belt,  where  the  necessity  of  combating  it  has  revolutionized  the 
methods  of  c-otton  production. 

The  insect  (fig.  1)  winters  as  an  adult  in  sheltered  places.  The 
v,eevils  that  survive  the  winter  emerge  from  hibernation  over  a 
long  period,  usually  from  about  March  1  to  about  July  1,  and 
attack  squares  and  young  bolls,   although   preferring  the   former. 
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In  these  they  make  punctures  for  feeding  or  for  egg  laying.  Punc- 
tured squares  flare  open  conspicuously  (fig.  2)  and  usually  fall  to 
the  ground  in  a  few  days.  A  large  number  of  squares  are  shed 
naturally,   of   course,   and   additional  shedding  may  be   caused  by 

Aveather  conditions  or  careless 
cultivation.  Immature  weevils 
die  quickly  in  the  shed  boils; 
in  fact,  heat  and  dryness  are  im- 
])ortant  natural  controls  of  the 
boll  weevil.  A  puncture  made 
by  a  weevil  in  feeding  remains 
open,  but  an  eg(r  puncture  is 
sealed  with  a  wart-like  plug. 
The  e^fj^  hatches  in  about  3  days 
into  a  stout  white  larva,  with  a 
head  but  without  legs.  (Fig.  3, 
left.)  This  larva  feeds  inside  a 
square  or  boll,  becomes  full 
grown  in  from  7  to  12  days,  and 
passes  from  3  to  5  days  as  a  pupa 
(fig.  3,  right),  from  which  the 
<  beetle  emerges.  Small  bolls  drop 
if  severely  punctured.  Larger  bolls  in  which  weevils  are  developing, 
may  decay  and  dry  up  without  opening,  or  may  open  and  show  one 


Figure    1. — Boll    ^\eev•lI    adults:  a, 
from     above  ;     h,    from    the    side, 
five     times     natnrni     s.\vi\      ninnf 
Coud) 


Viewed 

About 

>r     and 


Figure  2. — Weevil  injury  to  cotton  square.  The  square  to  the  left  has  been  punc- 
tured and  shows  typical  "  flaring  "  bracts,  whereas  the  one  to  the  right  is  uninjured. 
(Hunter  and  Coad) 

or  more  locks  ruined  by  weevil  attack.  As  the  ])eriod  from  ef^^  to 
adult  is  only  from  two  to  three  weeks  in  length,  there  may  be  several 
generations  of  the  weevil  in  a  single  season. 


iNsKcr   KNi.Miis  (»i-    I  III:   corniN-    I'l.wr  ^ 
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The  most  npprovo«l  iiictluxl  of  direct  control  is  to  cfiist  cotton  plants 
with  calcium  arsenate,  be<rinnin^  as  soon  as  10  per  cent  of  the  s(juares 
have  been  punctured.'-  'Fhe  poison  should  he  applied,  at  the  rate  of 
from  4  to  G  pounds  ner  acre,  when  the  air  is  reasonably  calm  and  the 
j)lants  are  moist.  Fhrec  or  more  applications  at  r)-day  intervals 
may  be  necessary  to  rethice  the  infestation  to  less  than  10  per  cent. 
Additional  applications  nuiy  become  necessary  later  on.  If  a  heavy 
rain  falls  within  one  day  after  dustin*r,  repeat  the  application  as  soon 
as  possible. 

If  overwintered  weevils  are  unusually  abundant  in  the  field  i: 
early   sj)rinj]j,   an   application   of  cah-ium   arsenate   dust  before   the 
plants  begin  to  put  on  scpnires  is  advisable.     Use  from  2  to  :*»  iniunds 
par  acre.     For  this  dust  application 
shakers,   bags,   or   the    like    may   be 
used,  or  any  type  of  dusting  machine 
recommended  for  later  applications, 
provided    the    nozzles    are     lowered 
sufticiently  for  the  <lust  to  reach  the 
small   plants.     Or,  a   molasses   mix- 
ture consisting  of  1   pound  calcium 
ai-senate,    1   gallon   of   water,   and    1      p,^,.^^  r^.-immature  Btages  of  boii 

gallon  of  molasses,  thorOUijhly  mixed  we^vil  .-   Larva     at     left,     pupa     at 

V^  ,1  i_  1        Tx    •  !•     1  riuJit.      About     five     tlmoR     natural 

together,  may  be  used.    It  is  applied  (Hunter  and  coad) 

to  the  j)lants  at  the  rate  of  1  gallon 

per  acre  by  means  of  a  homemade  rag  mop,  when  the  cotton  begins 

to  s(piare. 

When  using  dusting  machinery  employ  only  that  which  is  spe- 
cially constructed  for  cotton  dusting. 

Airplane  dusting  has  many  advantages,  especially  on  large,  level, 
open  areas,  and  usually  costs  no  more  than  dusting  with  ground 
machines. 

In  fighting  the  boll  weevil  it  is  most  important  to  get  as  early  a 
crop  of  cotton  as  possible — in  other  words,  to  get  the  crop  beyond 
the  square  stage  before  the  weevils  have  become  sufficiently  numerous 
to  prevent  the  bolls  from  setting.  This  involves  not  only  the  selec- 
tion of  an  early-maturing  variety  of  cotton  adapted  to  the  locality, 
but  also  the  plowing  and  working  of  the  soil  to  prepare  an  early 
seed  bed,  planting  as  early  as  is  safe,  and  stimulating  })lant  growth 
by  proper  cultivation,  with  fertilization  if  necessary.  The  boll  weevil 
places  a  premium  on  good  farming. 

Where  conditions  permit,  after  the  cotton  is  picked  the  plants 
should  be  destroyed  before  the  first  killing  frost  by  j)lowing  them 
under  or  burning  them.  This  is  important.  Cleaning  up  and  burn- 
ing   dead     W^eeds    ail'l     nflwr    fi-n^li     In     winf^.f     i-<..liu-i.v    tl...     nnnilw.r    of 

hibernating  weevils 

'  r.  S.  Dnpt.  Act.  leaflet  37.  PolgonlnK  the  Cotton  Boll  Weovll. 

*To  (loterniinp  when  10  vor  «« nt  nf  tin-  squarfH  an*  inf«Kted,  plrk  100  Rquanni  from  each 
of  tho  four  corn<  rs  and  from   '  of  the  field — 500  in  ali.      If  50  of  these  squares 

are  infested,  it  is  tim«'  to  star' 

'See   Farmers'    Bulletin    1.3.."'  .11    Wo«vil    rrohl«m.    and    Farm^TH*    Hullotln    nOl. 

Cotton  Improvement  Under  Weevil  Couditiont>. 
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THE  THURBERIA  WEEVIL 

Although  extremes  of  heat  and  dryness  are  fatal  to  the  boll 
weevil,  the  variety  known  as  the  Thurberia  weevil  {Anthono^nus 
grandis  Boh.,  var.  thurheriae  Pierce)  thrives  in  arid  regions.  This 
variety  is  a  native  of  mountain  ranges  in  southeastern  Arizona, 
where  it  feeds  on  a  species  of  wild  cotton  (Thurberia)  which  grows 
in  the  beds  of  canyons  and  along  small  washes.  It  breeds  and 
passes  the  winter  in  bolls  of  this  plant,  almost  always  as  a  beetle. 
Infested  bolls  do  not  open  and  drop  the  seeds  but  remain  almost 
closed,  and  many  such  bolls  fall  to  the  ground  and  are  carried  down 
to  the  plains  by  floods.  After  sufficient  rains  the  bolls  rot  and  release 
the  beetles,  which  emerge  commonly  in  July  or  August  and  may 
spread  by  flight.  This  weevil  is  known  to  occur  in  parts  of  five 
counties  in  Arizona.  It  is  increasing  in  numbers  in  the  cultivated 
sections  and  is  now  infesting  some  12,000  acres  of  cotton,  largely  in 
the  Santa  Cruz  Valley. 

On  the  wild  cotton  the  weevil  has  only  one  and  a  partial  second 
generation  annually,  but  when  living  on  cultivated  cotton  it  pro- 
duces as  many  as  three  generations  and  winters  in  the  bolls  as  a 
rule,  though  some  beetles  emerge  and  winter  in  other  shelter.  The 
numbers  of  such  weevils  may  be  greatly  reduced  by  breaking  down 
and  burning  old  cotton  stalks  in  the  fall.  This  weevil  in  cultivated 
«otton  may  be  controlled  in  the  same  way  as  the  boll  weevil. 

Strict  quarantine  regulations  are  being  enforced  in  the  effort  to 
restrict  this  weevil  to  the  present  infested  areas.  The  regulations 
permit  movement  of  articles  likely  to  carry  the  weevil  from  points 
within  the  infested  area  to  points  outside  only  after  compliance  with 
adequate  safeguards.  These  regulations  give  protection  to  all  un 
infested  cotton-growing  sections  of  the  United  States,  either  within 
Arizona  or  elsewhere. 

THE  COTTON  LEAF  WORM 

Until  the  arrival  of  the  boll  weevil,  the  leaf  worm  {Alabama 
argiUacea  Hbn.)  and  the  boll  worm  w^ere  our  two  worst  cotton  pests. 
The  leaf  worm  is  not  known  to  survive  the  winter  in  the  United 
States,  but  is  a  native  of  tropical  or  subtropical  America.  In  some 
years  the  moths  enter  this  country,  usually  through  Texas,  rarely 
through  Florida,  and  multiply  on  cotton  throughout  the  growing 
season,  becoming  more  abundant  with  each  generation,  and  spread- 
ing over  the  main  Cotton  Belt  until  they  often  reach  the  Northern 
States  and  even  Canada. 

The  activity  of  the  leaf  worm  varies  greatly  in  different  years, 
but  this  insect  is  injuriously  abundant  much  oftener  west  of  the 
Mississippi  Eiver  than  in  the  Southeastern  States. 

In  southern  Texas  there  may  be  at  least  seven  generations  of  the 
insect  annually.  Early  broods  of  worms,  by  destroying  the  leaves 
of  the  cotton  plant,  may  prevent  the  bolls  from  maturing.  Late 
l3roods  not  only  "  rag  "  the  leaves  (fig.  4)  but  may  strip  every  plant 
in  a  field  of  its  leaves  and  squares,  gnaw  into  bolls  and  bark,  and  then 
crawl  away  in  search  of  more  cotton — their  only  food  plant.  The 
brown,  defoliated  field  looks  as  if  it  had  been  swept  by  fire.     The 


IN 


(Icioiiaiion  cMus*'^  n  ])r(Mii:mir<'  oin'imi;^  <>i  (in-  nous  tiiiii  ir-^im--  in  a 
lowor  «!:radc  of  cotton,  aiul  the  lint  is  stained  and  further  dainaf^ed 
I  )y  the  excrement  of  the  worms. 
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^   \ 


FiGUKR  4. — StaROH  and  work  of  the  cotton  leaf  worm.      (Hunter) 

The  caterpillars  vary  greatly  in  coloration,  hut  each  segment  of  the 
il)domen  as  seen  from  above  shows  four  round  black  dots  in  the  form 
of  a  square. 
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For  the  first  few  days  after  hatching,  the  worms  feed  on  the  under- 
sides of  leaves,  not  eating  clear  through  a  leaf,  but  leaving  the  upper 
skin.  The  spots  thus  made  turn  brown  and  are  early  indications 
that  the  worms  are  present.  Later  the  worms  move  to  the  tops  of 
plants  to  feed,  and  then  are  easily  poisoned  with  arsenicals. 

Calcium  arsenate  at  the  rate  of  5  pounds  or  more  per  acre,  ap- 
plied in  the  same  manner  as  for  boll  weevil  control,  is  most  effective 
when  the  worms  are  young  and  the  infestation  is  beginning.  With 
a  heavy  infestation  of  large  worms  the  killing  may  be  somewhat 
slow  and  a  heavier  dosage,  or  a  mixture  of  calcium  arsenate  and 
Paris  green,  containing  from  15  to  20  per  cent  of  the  latter,  may  be 
used.  Paris  green  may  be  used  also  as  in  the  following  mixture: 
1  part  of  Paris  green,  1  part  of  flour  for  a  sticker,  and  about  5  parts 

of  lime  to  pre- 
vent burning. 
From  12  to  14 
pounds  of  this 
mixture  should 
be  applied  per 
acre.  In  emer- 
ge n  c  i  e  s  other 
stomach  poisons 
can  be  used,  but 
they  are  usually 
not  so  satisfac- 
tory as  those  just 
named. 


THE  BOLLWORM 

The  boll  worm 
{Heliothis  ohso- 
/e^«.Fab.) ,  known 
also  as  the  corn 
ear  worm  and  the 
tomato  fruit 
feeds 


worm. 


on 


Figure   5. — Bollworm  :  a.   Moth    or   adult ;  J),  larva,   or   worm 
0,  pupa.     About  natural  size.      (Howard) 


some  70  plants, 
but  is  most  de- 
structive to  corn, 
cotton,  tomato, 
and   tobacco. 

Though  it  may  severely  damage  cotton,  its  occurrence  in  any  one 
district  is  very  irregular.  In  the  South  early  generations  feed  on 
field  corn,  and  when  this  hardens  in  summer  the  moths  lay  their 
eggs  on  cotton  plants.  The  caterpillars  (fig.  5,  h)  feed  only  slightly 
on  foliage.  They  attack  the  flowers  or  bore  into  squares  or  bolls  and 
eat  out  part  or  all  of  the  contents,  and  one  caterpillar  may  injure 
several  of  these  forms.  Infested  squares  flare  open  and  usually  drop 
to  the  ground.  By  far  the  greatest  loss  caused  by  this  insect,  how- 
ever, is  due  to  its  attacks  on  the  bolls.  When  squares  or  bolls  are 
not  available  the  insect  has  the  bad  habit  of  cutting  off  the  growing 
tips  of  cotton  plants. 


IN 


In  tlio  Cotton  IJili   llu'iv  are  fioiii   iiniv  lu  six  ;4«iH-rations  of  the 
)ll\vorm  each  vcar.     T\w  iiiscM't  wintns  a? 


a  pupa    nig.  5 
cell   a  few   ii 


c)  in 


f!i 


inches  be- 


..f 


I. 


Figure  tt. — Cotton  plant  deformed  by  the  attacks  of 
the  cotton  flea  hopp«»r.  The  loaves  have  been  re- 
moved to  show  the  characteristic  branching  due  to 
the   Insect's   attack 


A^  (>l>lric.>ll«>ll  U'HIS 

arc  !(>>  .subject  to  at- 
t  a  c  k  t  h  a  n  are  tlie 
sipiares  and  younger 
bolls,  efforts  sliould  be 
made  to  hasten  the 
maturity  of  the  crop, 
as  in  the  case  of  the 
boll  weevil.  After 
picking,  cotton  stalks 
should  be  destroyed 
by  p  lowing  or  by 
burning.  Late  fall  or 
winter  plowing  de- 
stroys the  pupae  in 
the  soil. 

Dusting  with  cal- 
cium arsenate,  as  for 
the  boll  weevil,  is  rec- 
ommended. The  ap- 
plications should  be 
made  from  July  10  to 
August  20,  according 
to  latitude  and  other 
conditions.* 

THE  COTTON  FLEA 
HOPPER 

A  peculiar  disorder 
of  the  cotton  plant, 
known  for  a  third  of  a 
century,  has  in  recent 
years  been  proved  to 
be  caused  by  the  cotton 
flea  hopper  (Psalhis 
Merf'attts  Kent.)  and  a 
few  other  insects  re- 
lated to  it.  Usually 
the  flea  hopper  has 
been  the  predf>-'>'"'N 
ing  species. 

An    alarming    hi^rn 


of  this  disorder  is  the 
failure    of    plants    to 
produce  blooms.    This 
-  due  to  the  destruction  of  the  very  tiny  squares  by  the  punctures  of 
I  he  hopper.     Punctured  squares  are  blasted,  turn  brown  or  black, 


*  Farmers'  Bulletin  1595,  The  Bollworm  or  Corn 
106092°— 32 2 


:ar  Worm  as  a  Cotton  Peat. 
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and  fall  from  the  plant.  Another  characteristic  of  hopper  damage 
is  the  abnormal  growth  and  branching  of  affected  plants.  (Fig.  6.) 
Branching  of  such  plants  is  erratic,  with  many  suckers  or  other  sur- 
phis  branches  present,  and  often  a  few  of  the  lower  branches  are 
abnormally  large.  After  the  hoppers  have  gone  the  plant  sometimes 
becomes  unusually  tall.  Less  conspicuous,  but  also  characteristic  of 
hopper  damage,  are  the  wounds  made  by  the  punctures  on  stems, 
branches,  and  leaves  before  buds  are  available.  Plant  cells  surround- 
ing the  punctures  are  killed.  This  effect  is  local,  however,  for  there 
is  as  yet  no  evidence  that  any  virus  from  the  insect  is  transmitted 
through  the  plant. 

Associated  with  the  cotton  flea  hopper  in  the  production  of  hopper 
damage,  including  scars  and  blasted  squares,  may  be  one  or  more  of 

three  other  insects  be- 
longing to  the  same 
family,  namely,  the  tar- 
nished plant  bug  (p. 
18),  the  cotton  plant 
bug  (p.  18),  and  a  third 
species,  Creontiades  de- 
hiJis  Van  D. 

The  adult  hopper 
(fig.  7)  is  about  one- 
eighth  of  an  inch  long, 
pale  greenish  or  gray- 
ish, thickly  dotted 
above  with  brownish 
spots,  and  with  two 
pairs  of  characteristic 
black  marks  near  the  tip 
of  each  wdng.  The 
nymphs  are  green  and 
wingless. 

The  hopper  breeds 
on  several  species  of 
goatweed  (Croton),  on 
horsemint,  evening 
primrose,  and  many 
other  weeds.  The  prin- 
cipal host  plant  is  Cro- 
ton, on  which  the  hopper  occurs  throughout  the  year.  Other  plants 
are  temporary  hosts.  Horsemint  is  a  favorite  food  plant  of  the 
hopper  in  parts  of  Texas  until  the  plant  dries  up  in  May  or  June, 
forcing  the  hoppers  to  migrate  to  cotton  or  other  plants. 

The  hopper  winters  in  the  egg  stage,  the  eggs  being  inserted  singly 
under  the  bark  of  stems  of  Croton  and  many  other  kinds  of  weeds, 
and  sometimes  in  cotton.  The  eggs  hatch  over  a  long  period.  At 
College  Station,  Tex.,  they  are  hatching  from  about  February  15 
to  July  1,  with  the  maximum  emergence  in  the  last  week  of  March. 
At  Tallulah,  La.,  the  period  is  from  March  9  to  June  1,  with  the  peak 
of  emergence  in  the  last  week  of  April.  From  Croton  many  of  the 
hoppers  go  to  the  cotton  plants.  The  young,  or  nymphs,  probably  are 
often  carried  by  the  wind. 


Figure   7. — Adult    stage   of   the   cotton   flea   hopper,    20 
times  natural  size 
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I  WO  to  four  wi't'ks,  luronliii*?  to  the  time  of  your-,  tlieiv  is  an  op|>or- 
Lunity  for  the.  occurrence  of  from  6  to  12  generations  annuall\ 
a  vera  ire  of  9. 

^  ;ieral  j)ra(tice,  weeds  in  the  vicinity  of  cotton  11  uhi 

<h1.     Crotoii  or  «roatwoe(l  in  i)arti<uhir  shouUMM  ited 

by  burning  in  hite  fall  or  in  winter.     Ohl  cotton  stalks  sliould  be 
'l«»st roved,  as  they  also  may  contain  eggs  of  the  honper. 

.V  method  of  control  recommended  at  present  is  dusting  with  finely 
^nound  sulphur  at  the  rate  of  10  pounds  per  acre,  when  the  air  is 
reasonably  calm.  The  nresence  of  many  blasted  squares  on  the  plants 
is  an  indication  that  uusting  should  begin.  A  second  application 
should  be  made  four  or  five  days  later,  with  such  additional  appli- 
cations as  may  be  necessary.  Often  two  applications  are  suflicient. 
After  the  sul})hur  applications  the  disappearance  of  hoppers  from  a 
field  is  gradual,  and  freshly  blasted  squares  may  be  found  even  as 
Inte  as  12  days  after  hopiH'rs  have  left  the  plants. 

Where  boll  weevils  as  well  as  hoppers  are  prevalent,  a  combined 
application  of  8  pounds  of  sulphur  and  4  pounds  of  calcium  arsenate 
per  acre  should  be  ^^ 

Sulphur    dust    is  L-^^^"^         r\. /^     y^^^"^^^ 

highly  inflammable 
and  explosive.  It 
should  not  be  ex- 
posed to  a  flame 
of  any  kind  and 
should  not  be  ap- 
plied to  cotton  wMth 
machinery  operated 
by  a  gasoline  en- 
gine, without  ex- 
treme care. 


THE  COTTON  APHID 


I'.i  KK    ^.       <  oiiiMi    upnui  :    O,   WIllK'""    ifiiiJiic  ;  «//,    dark    fe- 

immIc.  Kid«'  vl«'W  ;  b.  young  nytnph  <>r  larvn  ;  c,  last  KtoKG 

of    iiyni|)h ;    d,   wIiikIosh    female.     Enlargotl  lo    10    times 
natural  also.      (Chlttondon) 


The    most    abun- 
dant aphid  on  cot- 
ton plants  is  generally  the  cotton  aphid  {Ap?us  gossypn  Glov.),  also 
known  as  the  cotton  louse  or  melon  louse.     This  cosmopolitan  species 
feeds  on  a  great  variety  of  plants  but  is  most  injurious  to  melons, 
squashes,  cucumbers,  and  other  curcurbits,  and  to  cotton  and  okra. 
These  aphids  (fig.  8)  vary  greatly  in  coloration  but  are  commonly 
cen  or  greenish  l)lack,  or  yellow,  with  characteristic  black  markings. 
In  the  South,  full-orrown  females  hibernate  and  in  spring  begin  to 
produce.    At  this  time,  especially  in  cool  weather   ilw  mdIihU  orr:j- 
•nally  stunt,  deform,  or  even  kill  seedling  cottoi 
They  multiply  at  an  extraordinary  rate,  except  ai  f-AiniiKiv  m^n 
iiperatures.    At  times  winged  females  appear  and  carry  infestation 
other  plants.    The  aphids  are  commonly  found  on  the  lower  sides 
;  leaves  (fig.  9) ;  they  may  cause  the  leaves  to  curl  and  may  retard 
♦  '  growth  of  plants.     In  a  dry  sea.son  plants  sometimes  shed  their 
aves  as  a  result  of  aphid  attack.    After  severe  infestations  the  yield 
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of  cotton  may  be  reduced  by  50  pounds  of  seed  cotton  per  acre,  on 
the  average,  with  100  pounds  per  acre  as  the  maximum  reduction. 

The  aphids  are  constantly  sucking  sap  from  the  plants;  and  the 
excess  fluid  passed  through  their  bodies  drops  on  the  leaves  or  on  the 
ground  as  a  clear  sticky  substance  known  as  honeydew,  wdiich  often 
becomes  infected  with  a  sooty  fungus  and  turns  black.  Honeydew 
falling  into  open  bolls  may  stain  the  lint  and  make  it  gummy,  thus 
lowering  its  grade. 

Planters  are  often  unduly  alarmed  by  the  presence  of  aphids  on 
their  cotton,  but  they  may  be  reassured  by  the  fact  that  the  pla:it 


Figure  9. — Lower  surface  of  cotton  leaf  showing  heavy  aphid  infestation 

usually  resists  aphid  injury  successfully.  A  single  heavy  rain  may 
wash  most  of  the  aphids  from  the  plants,  and  in  damp  weather  a 
common  fungus  disease  immensely  reduces  their  numbers.  A  great 
many  kinds  of  insect  enemies  act  as  checks  on  the  multiplication  of 
the  aphids.  Of  these,  the  lady  beetles  are  among  the  most  important. 
Their  presence  on  a  plant  indicates  that  aphids  are  there  also.  Ants 
visit  cotton  plants  to  get  honeydew  from  the  aphids. 

Aphid  infestation  on  cotton  can  easily  be  suppressed  by  applying, 
under  proper  conditions,  a  nicotine  dust  containing  about  21/2  per 
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sIiouKl  Im»  done  only  \vlu»n  tho  air  is  cahn,  and  becomes  more  effective 
as  the  temperature  rises.  A  sin«ile  dustinj;  may  be  made  to  serve 
for  both  boll  weevil  and  aphid  by  mixing  that  percenta«;e  of  nicotine 
with  the  calcium  arsenate.  In  other  cases  hydratcd  lime  is  used  as  a 
carrier  for  the  nicotine. 

To  make  this  nicotine  dust,  thorou<rhly  mix  100  ])ounds  of  the  car- 
rier with  6V.1  pounds  or  5  pints  of  commercial  nicotine  sulphate 
solution  which  contains  40  per  cent  of  nicotine.  Apply  the  dust  at 
the  rate  of  from  6  to  0  pounds  per  acre.* 

As  nicotine  dusts  deteriorate  rapidly  U])on  exposure  to  the  air,  it 
is  well  to  make  thorn  at  home,  just  before  tney  are  to  be  applied. 

THE  PINK   BOLLWORM 

The  pink  boll  worm  (Pecthiophora  yoii,sypuIla  Saund.;  .  ..  de- 
structive pest  of  cotton  and  occurs  throughout  practically  all  cotton- 
producing  regions  of  the  world  except  in  the  United  States,  where  it 
is  found  only  in  limited  parts  of  Texas,  New  Mexico,  and  Arizona. 
However,  on  a  few  occasions  this  destructive  pest  has  entered,  and 
for  short  periods  become  established  in,  limited  areas  in  the  eastern 
part  of  the  main  Cotton  Belt.  These  infestations  have  been  wiped 
out  by  eradication  caniDaiLHis  carried  on  cooiierativclv  bv  Federal 
and  State  agenci< 
and  usually  involv  i^^^^^. 

ing  the  maintenan<  -     '       \  \ 

of  cotton-free  zones.       ^,       ^ 

The  occurrence  of       ^^ 

this  dangerous  pest  fioirk  lO.— Tho  pink  hdlworm  :  Outline  .Irawlnj;  of  larva, 
in  Mexico  especially  showlnj;    structun-.     Enhirf;»'«l    t<i    0    tliiu-s    nuiural    nize. 

in    the    area    along 

the  Rio  Grande,  has  resulted  in  its  becoming  established  in  the  cot- 
ton-producing districts  on  or  near  the  international  boundary  in  the 
extreme  western  part  of  Texas  and  in  certain  valleys  in  New  Mexico. 
Because  of  the  menace  that  the  i)ink  bollworm  presents  to  the  cot- 
ton-producing areas  in  the  United  States,  a  strict  quarantine  is 
maintained  on  that  limited  portion  of  the  three  States  in  which  it 
is  known  to  occur.  The  quarantine  regulates  the  movement  of  prod- 
ucts likely  to  carry  the  pest  and  autliorizes  their  movement  from  the 
regulatecf  area  only  when  they  c(nnply  with  safeguards  n<'cessary 
to  prevent  further  distribution  of  the  pink  bollworm.  In  addition  to 
governing  the  movement  of  products  likely  to  carry  the  insect,  Fed- 
eral and  State  quarantine  regulations  provide  for  carrying  on  certain 
measures,  such  as  the  sterilization  of  cott(mseed  by  heat,  which  reduce 
the  abundance  of  the  pest  within  the  infested  area.  Another  P\«deral 
quarantine  regulates  the  entry  into  the  United  States  of  cotton  and 
cotton  products  from  countries  in  which  the  pink  bollworm  is  known 
to  occur. 

The  small  whitish  or  pinkish  caterpillars  (fig.  10)  eat  out  the 
seeds  of  the  cotton  plant,  and  not  only  diminish  the  yield  of  seed 
but  also  cause  the  seeds  to  be  light  in  weight  and  low  in  vitality,  w^ith 
the  oil  content  lessened  and  of  low  value.  In  addition,  the  lint  is 
reduced  in  quantity  and  qualit}',  being  short,  matted  together,  and 
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luuie  or  less  discolored.  In  cases  of  severe  infestation  both  squares 
and  small  bolls  are  shed,  as  under  boll  weevil  infestation.  The  pink 
bollworm,  however,  has  a  decided  preference  for  bolls. 

The  adults  are  small  brown  moths  (fig.  11)  somewhat  resembling 

the  common  clothes 
moths,  active  at  night, 
quiet  in  the  daytime, 
and  easily  overlooked 
even  when  abundant. 
Several  kinds  of 
caterpillars  superfi- 
cially resemble  the 
pink  bollworm  and 
may  be  mistaken  for 
it.  Positive  identifi- 
cation of  the  insect 
in  any  of  its  stages 
can  be  made  only  by 
specialists  and  with 
the  aid  of  a  micro- 
scope. Agents  of  the 
Federal  department 
as  w^ell  as  officers  in 
the  various  States  are 
continuously  on  the 
lookout  for  this  pest. 
Should  any  reader  of 
this  bulletin  find  specimens  which  he  thinks  may  be  the  pink  boll- 
worm, he  should  immediately  kill  them.  A  few  specimens  should  be 
placed  in  formalin  or  some  other  preservative  and  forwarded  to  the 
Bureau  of  Entomol- 
ogy for  identification. 
Under  no  conditions 
should  live  material 
be  forwarded,  distrib- 
uted, or  moved  any- 
where. To  do  so  is 
punishable    offense 


Fkjuue  11. — The  pink  bollworm  :    Adult 
sizf.      (liusck) 


Six  tini' 


under     Federal     and 
State  laws. 

An  infestation  may 
escape  notice  for  a 
long  time,  as  imma- 
ture bolls  containing 
the  worms  show  no 
conspicuous  external 
signs  of  their  presence. 
(Fig.  12.)  The  larva 
w^hen  full  grown  cuts  a  round  hole  through  the  boll — a  hole  smaller 
than  that  made  by  the  common  bollworm.  A  clean-cut  hole  indicates 
that  the  larva  has  emerged  to  go  to  the  ground  to  pupate  (fig.  IS)  ; 
a  hole  with  frass  or  castings  in  it  is  a  siofu  that  the  larva  is  still 


FiGuuK  12. — Immature  cotton  boll  showing  fharacteristic 
damage  by  pink  bollworm 


K^ 


a    iJirvu  ;^<)('s 
ji  <liarsi(ti»r- 


Wltluil    tlU'    boll,    Wht'lV    11    OlUll    |)ll[»ilH'S.       Or.  ,1 

from  oiu>  lock  into  tlio  iioxt  ono,  aiul  in  so  doii 
istic  rouiul  holo  throujrli  tlio  partition  U'twot'ii  ih* 
two  locks.  Often  a  larva  hollows  out  two  adjacent 
seeds  and  wobs  them  lojjjether,  forniin*;  the  char- 
acteristic double  seeds.  (FijT.  14.)  Tliese  double 
.seeds  pass  throu<rh  the  pn,  and  their  occurrence  at 
a  »rin  affords  an  easy  means  of  detecting  •  -^f  sted 
locality. 

The  caterpillar,  on  hatchinjr,  bores  into  a  Mjuare 
or  boll.  Infested  squares  usually  form  flowers,  but 
these  fail  to  open  out  fully  on  account  of  bcin<r 
webbed  by  the  larva  within.  Since  the  insect  re- 
quires only  from  one  to  two  months  in  the  growing 
season  to  develop  from  egg  to  adult,  there  may  be 
three  or  more  successive  generations  in  one  .season, 
in  the  case  of  short-cycle  larvae.  Late  in  the  sea- 
son, however,  otlier  caterpillars,  known  as  long- 
cycle  larvae,  may  enter  a  resting  condition,  usually 
inside  seeds,  but  sometimes  in  trash  on  the  ground 
or  on  the  taproots  of  cotton  plants;  this  condition 
may  last  as  long  as  31  months  (an  extreme  casi») 
before  pupation  occurs.  This  longevity  serves  to 
carry  the  insect  over  unfavorable  periods  and  also 
enables  it  to  be  transported  alive  to  any  part  of  the 
world. 

In  districts  where  the  pink  bollworm  is  known  to 
occur,  farmers  should  carefully  abide  by  all  regulatory  orders  issued 
by  State  or  Federal   (lovernnient.     Such   orders,   particularly  those 


1 1;  I'  u  i:  i;5.  — Tho 
pink  bollworni  : 
Pupa.  Seven 
tiuicH  natural 
hIzp.      (Busck) 


FioruB  14. — Double  «e«Ml  formed  by  pink  b<illworui  :  Upper  row.  lioles  made  for 
emergence  of  moth;  middle  row,  seeds  broken  apart  to  show  cavities;  low«r  row, 
doable  seeds  Intact 

which  require  the  sterilization  of  seed,  fumigation  of  lint,  and  disposal 
of  gin  trash,  are  promulgated  to  help  reduce  the  numbers  of  this  pest. 
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Farmers,  in  addition  to  carrying  out  these  requirements,  should  try 
to  secure  as  early  a  crop  as  possible.  As  soon  as  practical  after 
the  cotton  is  picked  the  old  plants  and  all  other  crop  remnants  should 
be  destroyed.  Drying  and  burning  is  effective.  The  burial  of  old 
bolls,  cotton  stalks,  and  trash  reduces  the  numbers  of  hibernating 
larvae.  Early  winter  burial  of  crop  remnants  followed  immediately 
by  irrigation  is  very  effective  in  destroying  larvae  within  the  soil 
and  under  certain  soil  conditions  gives  almost  100  per  cent  control. 

THE  COTTON  LEAF  PERFORATOR 

The  cotton  leaf  perforator  {Bucculatrix  thurheriella  Busck),  a  leaf- 
mining  insect,  was  discovered  in  Arizona  on  wild  cotton  (Thurberia). 
It  occurs  also  in  Texas  and  Mexico  and  has  caused  enormous  losses 
to  cultivated  cotton  in  the  Imperial  Valley  of  California.  Very 
high  temperatures  are  favorable  for  its  multiplication,  but  it  can 
exist  at  altitudes  of  4,000  or  5,000  feet,  where  the  w^inters  are  com- 
paratively cold,  and,  unless  high  humidity  is  an  adverse  influence, 
would  apparently  be  able  to  survive  under  any  climatic  conditions 
that  occur  in  the  Cotton  Belt. 


FiGUKE  15. — Cotton  leaf  badly  damaged  by  the  cotton  leaf  [jeifoiator 

Damage  from  the  perforator  is  greatest  on  soils  having  low  fer- 
tility, in  poorly  cultivated  fields,  and  on  volunteer  cotton.  The 
caterpillars  destroy  the  foliage,  causing  the  squares  or  small  bolls 
to  fall  off,  or  the  small  bolls  may  open  prematurely  and  produce 
a  short-staple  lint  of  little  value. 

At  first  the  larva  makes  a  serpentine  tunnel,  gradually  widened  as 
i\\Q  larva  grows.  Older  larvae  make  perforations  in  the  leaves  which 
often  give  the  foliage  a  lacelike  appearance.      (Fig.  15.) 

Characteristic  of  the  greenish  larvae  are  the  black  eye  spots,  prom- 
inent white  tubercles,  and  particularly  a  pair  of  large,  roundish 
black  spots  above,  at  the  border  of  each  body  segment.  The  pale 
yellow  egg,  barely  visible  to  the  naked  eye,  is  long,  with  longitudinal 
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ri«i^«'Sj  iiiui    siMiKis   nil   vi\i\    mi    a    icai.       1  im'    wnilr   <-n<n«»ii,  spun    oil    a 

ionf  or  olsowlu'ir,  is  also  l«»u;Lritu<linalIy  rihluMl.     'VUv  moths  arc  small, 
\vluU»,  ami  vory  active  at  iiijxlit. 

The  iH»rioii  nM|uiiV(l  for  <lovt'lopment  from  e^g  to  adult  ranges 
ti-om  about  15  to  70  days,  according  to  the  season.  It  averages  18 
lays,  and    there   is  a    no>sl]illil\'   nf  I)   or    10   mcihtmI  liuiv    anniiallv    in 

!  lie  Imperial  Valley. 

Preliminary  tests  ii.ii*  ii..iM.iii»i  lu.ii  im  |mii..i.h«fi  .im  m-  itm- 
( rolled  profitably  by  dusting  with  powdered  lead  arsenate,  used  at 
I  he  rate  of  5  to  i  pounds  i)er  acre,  and  applied  early  in  the  morning 
when  the  air  is  calm  and  dew  is  on  the  plants.  From  one  to  three 
ipplications  are  necessary,  according  to  the  severity  of  the  in- 
festation. 

THE  RED   SPIDER 


The  mite  known  as  the  red  spider  {Tetrani/chiis  telarius  L.)  has 
l)(*en,  sporadically,  one  of  the  most  destructive  of  cotton  pests,  espe- 
ially  in  the  Southeast.  The  first  sign  of  mite  attack  is  a  blood-red 
j)()t  on  the  upj)er  surface  of  a  leaf;  then  infested  leaves  turn  red  or 
:  usty,  dry  uj),  and  fall;  bolls  are  shed  and 
l)lants  may  die.  This  injury,  often  called 
*  rust "  by  cotton  planters,  begins  about  the 
middle  of  June  and  may  continue  for  about  three 
months. 

Tlie  red  spiders    (fig.   IB),  barely   visible  to 

I  he  naked  eye,  may  be  greenish  or  yellowish  but 

re  commonly  red    (female)   or  reddish  yellow 

male).     These   mites   work   on   the   undersides 

{'  leaves,  laying  their  eggs  there,  spinning  deli- 

ite   webs,  and   sucking   sap    from    the    leaves, 

\iiich  become  thickly  dotted  with  their  minute 

imctures.     As  many  as  17  generations  a  year 

lave  been  observed. 

The  red,si)ider  has  been  found  on  almost  20() 
pecies   of   j)lants,   including  garden    and    field 
I  ops,  ornamentals,  and   weeds.     In   the  South 
I    survives  the  winter  on  such  leaves  as  may 
•main  green,  as  those  of  blackberry  and  various 
eeds.     Pokeweed  and  the  English  violet  have  been  sources  of  in- 
icstation  on  cotton.     In  early  summer  the  mite  may  go  from  weeds 
into  near-by  cotton.     When  the  cotton  is  no  longer  suitable  as  food 
the  mites  go  back  to  the  weeds.     They  have  been  seen  crawling  on 
the  ground  and  are  known  to  be  carried  by  water  and  by  wind. 
Hot,  dry  conditions  are  most  favorable  /or  rapid  multiplication  of 
te  red  spider;  heavy  rains  often  check  the  pest  effectively. 
As  a  most  important  preventive,  all  weeds  and  underbrush  near  a 
otton   field  should  be  cut  and  burned  in  winter  or  early  spring. 
I  rowing  weeds  may  be  killed  by  spraying  them  with  1  pound  of 
dium  arsenite  in  20  gallons  of  water. 

As  red-spider  injury  to  cotton  is  usually  confined  to  young  plants, 

early  planting  is  advantageous.     In  an  emergency  an  infestation  tliat 

ha5^  not  advanced  far  can  be  checked  by  pulling  up  and  destroying 

plants  as  show  damage.     Plowing  affected  areas  to  bury  the 
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mites  and  save  the  rest  of  the  field  is  advisable  in  cases  of  severe  local 
infestation. 

It  is  possible  to  kill  the  red  spider  by  thoroughly  spraying  the 

undersides  of  the  leaves 
with  certain  contact  insecti- 
cides, such  as  potassium 
sulphide  (1  ounce  to  2  gal- 
lons of  water),  kerosene 
emulsion,  or  flour  paste 
solution.® 

Dusting  cotton  with 
finely  ground  sulphur  (sul- 
phur flour)  at  the  rate  of 
10  pounds  per  acre  is  recom- 
mended to  control  the  red 
spider.  As  a  combined  boll- 
weevil  and  red-spider  ap- 
plication, 8  pounds  of  sul- 
phur may  be  mixed  with  4  pounds  of  calcium  arsenate  for  each  acre. 


FifiURE  17. — Cotton  square  borer:  a.  Adult  butter- 
fly, top  view ;  h,  same  from  side,  witli  wings 
closed  ;  r,  larva  or  borer,  from  side;  <f,  pupa. 
Enlarged  to  1%  tiittes  natural  size.      (Howard) 


MISCELLANEOUS  INSECT  PESTS   OF  COTTON 

Most  of  the  insects  next  to  be  considered  are  common  in  cotton 
fields  and  collectively  do  more  or  less  damage.  Occasional  outbreaks 
of  one  or  another,  under  special  conditions,  may  call  for  special 
treatment;  but  ordinarily  most  of  these  miscella- 
neous insects  are  held  in  check  incidentally  by  the 
measures  used  against  the  major  insect  pests.  For 
example,  the  measures  employed  in  control  of  the 
boll  weevil  operate  also  to  suppress  immense 
numbers  of  other  insects  on  cotton. 

THE  COTTON  SQUARE  BORER 

The  cotton  square  borer  {Sfrymon  melinus 
Hbn.)  is  frequently  found  in  cotton  fields,  where 
it  attracts  attention  by  boring  into  squares,  but 
ordinarily  it  does  not  become  of  much  economic 
importance,  usually  being  held  in  check  by  its 
natural  enemies.  It  is  not  limited  to  cotton  but 
f3eds  also  on  okra,  cowpea,  bean,  corn,  goat-weed, 
and  many  other  plants. 

Like  the  bollworm,  the  square  borer  eats 
out  the  contents  of  squares,  which  then  flare 
and  are  shed.  It  also  bores  in  the  growing  tips 
of  the  cotton  plant.  Unlike  the  bollworm,  how- 
over,  this  borer  is  a  little,  oval,  velvety-green 
caterpillar  (fig.  IT),  which  at  length  becomes  a  small  bluish-gray 
Lutterfly. 

This  borer  can  be  controlled  when  necessary  by  dusting  the  cotton 
with  calcium  arsenate  at  the  rate  of  from  5  to  7  pounds  to  the  acre. 
The  regular  dustings  for  the  boll  weevil  incidentally  check  this  and 
r(*veral  other  cotton  insects. 


a 

F  I  f;  u  u  E  18. — 
Yellow  -  striped 
arm.v  worm: 
a,  Ligbt  form 
of  larva ;  h, 
dark  foriii  of 
larva.  Enlarg- 
ed to  1%  nat- 
u  r  a  1  size. 
(Chittenden) 
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THE  YELLOW-STRIPED  ARMY  WORM 


The  yellow-strii)ed  iiriny  worm,  or  cotton-boll  cutworm  (Prodema 
nitlwyuU'i  Ciiieii.)  fotuls  on  various  kinds  of  weeds,  field  crops,  truck 
ops,  and  ornamental  plants.     It  is 
lumon   on   the   foliage   of   young 
(ton  i)lants,  and  may  dwarf  or  de- 
rm till'  growtli  of  the  plants,  re- 
lard  fruiting,  or  even  kill  thorn.    It 
bores   into    bolls   as   does   the   boll- 
worm,   but   its   worst    injury   is   to 
young  cotton,  which  it  attacks  afU»r 
the     manner    of    other    cutworms 
iyt.  24),  causing  loss  of  stand. 

The  caterpillar  (fig.  18)  is  oli\»' 
green  or  greenish  brown  in  color, 
with  rows  of  triangular  black  spots 
on  the  back.  The  adult  or  moth  is 
sliown  in  Figure  19. 

Frequent  cultivations  destroy  tlie 
pupae  in  the  soil.  Dusting  with 
calcium  arsenate  for  the  boll  weevil 
also  kills  these  and  other  caterpil- 
lars. On  young  cotton  the  meth- 
'       >f    control    used    for    other    cutworms 


Wollii 

male  : 
innle. 
ural  size 


V.-i|(»w-strIppd     urtny 
Ai<uv«s   (lark    furiii   of   moth. 
b»>!(»w,  palv  form  of  moth,  fe- 
Eular^fed    to    1 '.',    tlm«'.s    iint- 
"      (Chlttendri; 


(p.    24) 


iFective. 


THE  COTTON  STAINER 


Tn  the  United  States  a  We.st  Indian  species,  the  cotton  .Ui.i,. ;,  wi 
d  bug  {Dysdercufi  sufnrclhin  H.-Sch.)  has  been  injurious  only  in 


FlGURB 


iO.     Cotton  staincr :   a.  Pourth-Htuge  uympb;  6,  adult, 
larged  to  -1  times  natural  Hize.      (luttort  Life) 


En- 


Florida,  where  it  was  at  one  time  the  most  important  cotton  insect. 
Alabama. 
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These  conspicuous  red  and  brown  or  red  and  black  bugs  (fig.  20), 
occurring  in  colonies,  puncture  bolls  and  seeds,  often  destroying 
small  bolls  and  ruining  parts  of  large  ones.  The  sap  from  young 
bolls  or  from  seeds  sucked  by  the  insects,  with  excremental  .fluid 
as  well,  stains  the  lint  brownish  yellow  or  reddish  and  greatly  lowers 
its  value. 

These  bugs  feed  also  on  a  few  wild  plants,  such  as  nightshade 
and  particularly  Spanish  cocklebur.  Weeds 
upon  which  the  bug  breeds  should  be  de- 
stroyed. 

,  The  fact  that  the  cotton  stainers  occur 
in  colonies,  limited  for  a  long  time  to  one 
or  a  few  plants,  permits  their  destruction 
by  hand.  They  can  be  jarred  into  a  bucket 
of  water  having  a  surface  layer  of  kerosene. 
In  fall  and  early  spring  small  piles  of 
cottonseed  attract  great  numbers  of  these 
bugs,  which  may  then  be  killed  with  hot 
water  or  kerosene. 

THE  COTTON  PLANT  BUG 


Figure  21. — Cotton  boll 
showing  punctures  of 
cotton  plant  bug. 
(Sanderson) 


The  cotton  plant  bug  {Adelphocoris 
rapidus  Say)  feeds  on  many  kinds  of  cul- 
tivated plants  and  on  weeds.  On  cotton  it 
punctures  not  only  leaves  and  stems  but  also 
squares  and  young  bolls,  which  fall  off  as  a  result.  On  larger  bolls 
(fig.  21)  each  puncture  becomes  surrounded  with  black,  giving  the 
appearance  of  pink  boll  rot  or  anthracnose.  The  greatest  damage  by 
the  bug  on  cotton 
is  due  to  its  punc- 
turing very  small 
squares,  which  then 
become  blasted  and 
are  shed.  In  caus- 
ing blasted  squares 
and  consequent  lack 
of  blooms,  this  bug 
produces  injury 
similar  to  that  of 
the  cotton  flea 
hopper. 

The  adult  bug 
(fig.  22)  is  dark 
brown  above,  edged 
on  each  side  with  yellow.  The  nymphs  are  pale  green,  marked  with  red. 

Dusting  the  cotton  plants  with  sulphur,  as  for  the  flea  hopper 
(p.  9),  is  recommended  as  a  means  of  control. 

THE  TARNISHED  PLANT  BUG 

A  widely  distributed  and  omnivorous  pest  of  plants  is  the  tarnished 
plant  bug  {Lygus  pratensis  L.),  which  not  only  feeds  on  a  great 
many  kinds  of  weeds  but  also  attacks  fruit  trees,  small  fruits,  truck 
crops,  flowering  plants,  and  some  grains. 


Figure  22. — Cotton  plant  bug :  a.  Mature  bug ;  b,  young 
nymph ;  c,  fourth-stage  nymph ;  rf,  fifth-stage  nymph. 
Enlarged  to  4  times  natural  size.      (Sanderson) 
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The  adult  (f\ff.  23)  is  yellowish  brown  to  blackish  in  general  color, 
variegated  with  shades  of  yellow,  red,  and  black.     The  nymphs  or 

yoiin^  bup?  are  green,  htkI  thf  .1  i--  im-m.^i..   i— ,.  e. i.i....k  ■  .,ot8 

on  the  thorax. 

The  biifis  hibernate  lus  adiiil-  uiulor  ai-acl  havt.-,  ruhUi.-h,  luose 
bark,  or  other  shelter,  from  which  they  emer«ie  early  in  spring.  Ejjgs 
are  laid  on  a  ^reat  variety  of  plants,  and  mav  be  inserted  into  stems 
or  leaves,  or  laid  in  flower  heads,  especially  those  of  composites, 
amon^  which  certain  species  of  fleabane  (AV/V/e/t);<  sn.)  are  preferred. 
Weeds,  in  fact,  are  the  natural  breeding;  plants  of  tnis  insect. 

In  1926  this  species  was  very  abundant  in  the  Southern  States, 
where  it  made  destructive  and  unprecedented  attacks  on  cotton.  It 
was  ass(K'iated  with  the  cotton  flea  hopj)er  in  blastinfr  youn^r  squares, 
thereby  preventing;  the  formation  of  flowers,  and  causing  an  abnor- 
mal <:rowth  ami  development  of 
the  plant.  The  bugs  attacked  the 
cotton  in  the  day  time.  Millions 
of  them  spent  the  nights  in  the 
dense  weeds  around  the  borders  of 
the  cotton  fields.  At  sunrise  they 
left  the  weeds  and  flew  back  to 
the  cotton. 

Dusting  cotton  plants  wnth  sul- 
phur, as  for  the  flea  hopper  (p.  9), 
is  recommended.  Weeds  and  other 
trash  should  be  burned  in  cold 
weather    to    destroy    hibernating 

bugs.     Cutting  and  burning  the  weeds  during  the  growing  season 
will  kill  many  of  the  wingless  nymphs. 


Fkjiuf  L'8. — Tho  tnri 
Adult  bug  nt  l.ft  ;  hi 
:it  riKlit/  Ni'iirly  4  i 
(Ortou  and  CbUtendtn 


bug: 
nymph 
i;il  sizo. 


THE  COTTON  DAUBER 

The  cotton  dauber  (Lygus  elisus  Van  D.),  which  closely  resembles 
the  tarnished  i>lant  bug.  has  been  a  pest  in  Arizcma  and  New  Mexico 
and  one  of  major  importance  in  California,  particularly  in  the  Im- 
perial Valley.^  There  it  occurs  on  alfalfa  during  most  of  the  growing 
season.  When  the  alfalfa  dries  out  or  is  cut  in  early  summer,  how- 
ever, the  insect  migrates  into  near-by  cotton.  On  alfalfa  the  pest 
distributes  its  damage,  but  on  cotton  it  concentrates  entirely  on  buds, 
blooms,  and  young  bolls,  which  are  soon  shed  in  consequence.  As 
the  bug  sucks  sap  from  the  plant  it  deposits  drops  or  daubs  of  yellow 
excrement — hence  its  name. 

In  combating  this  bug  on  either  alfalfa  or  cotton,  a  single  applica- 
tion of  sulphur  dust,  at  the  rate  of  10  pounds  per  acre,  as  for  the  flea 
hopper  (p.  9)  has  been  found  to  be  effective. 

THE  GARDEN  WEBWORM 

The  garden  webworm  (Loxostege  fdmUalis  Guen.),  common 
throughout  North  America,  attacks  a  great  variety  of  garden  and 
field  crops,  and  has  at  times  ruined  fields  of  small  corn  and  cotton, 
necessitating  replanting. 


'U.  8.  Dept.  Aj?r 
and  California.     19i: 


;?» :  A  Pest  of  the  Cotton  Regions  in  Arizona 
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The  caterpillar  feeds  primarily  on  weeds,  preferring  pigweed 
(Amaranthus),  known  also  as  "careless  weed,"  and  is  often  called 
the  "  careless  worm."  The  moths  emerge  from  the  soil  in  spring  and 
may  lay  eggs  on  cultivated  plants  if  its  preferred  weeds  are  not  at 
hand.  Larvae  may  feed  on  alfalfa  in  early  spring  until  the  crop  is 
cut  and  then  move  into  adjoining  corn  or  cotton. 

The  larvae  (fig.  24),  which  are  yellowish  or  greenish  yellow  with 

conspicuous       black 
dots    make    webs    on 
the  foliage  of  plants 
and     pupate     in    the 
soil.     The  moths  (fig. 
25)  vary  in  color,  be- 
ing commonly  grayish 
but    often    reddish 
yellow. 
The  destruction  of  weeds  is  advised  as  a  preventive.     Thorough 
cultivation  of  land  in  fall  or  winter  is  recommended.    Dusting  with 
calcium  arsenate  is  effective  as  a  check. 


Figure  24. — The 
"  worm."  Three 
Wilson) 


parden       webworm :  Caterpillar      or 
time.«i      natural      size.      (Kelly      and 


THE  SALT-MARSH   CATERPILLAR 


The  salt-marsh  caterpillar  (Estiginene  acraea  Dru.),  common 
everywhere  on  grasses,  weeds,  garden  crops,  and  so  forth,  has  on  rare 
occasions  been  suf- 
ficiently abundant 
to  strip  entire  fields 
of  cotton.  It  may 
dwarf  or  deform 
seedling  plants,  re- 
tard fruiting,  or 
kill  the  plants. 

The  caterpillar, 
one  of  the  "  woolly 
bears"  (fig.  26),  is 
clothed  with  long, 
brown  or  black 
hairs  arising  in 
clusters  from  yel- 
low tubercules. 

Control  of  weeds  around  cotton  fields  is  a  logical  method  of  check- 
ing this  and  many  other  cotton  insects.  Direct  methods  of  control 
by  means  of  poisons  are  the  same  as  for  the  cotton  leaf  worm  (p.  7). 


Figure  25. — Parent  of  the  garden  webworm.     Four  times  nat 
ural  size.      (Kelly  and  Wilson) 


THE  FALL  ARMY  WORM 


The  fall  army  worm,  or  grass  worm  {Laphygrrm  frwgiperda  S.  and 
A.),  a  native  of  subtropical  America,  is  common  every  year  in  the 
United  States,  and  at  times,  under  favorable  conditions,  becomes 
abundant  and  destructive.  In  this  country  the  insect  is  able  to  sur- 
vive the  winter  only  in  southern  Florida  and  southern  Texas,  but 
as  the  season  advances  successive  broods  may  spread  over  the  United 
States  east  of  the  Rocky  Mountains  and  even  into  Canada. 
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The  worms  norinaJly  feed  on  grasses  of  many  kinds,  especially 
crab  «>:ni!ss  ami  HiTinuiia  jj^rass,  ami  if  thov  are  not  full  ^rown  after 
i'onsuniin^  these  they  travel  in  search  of  more  food.  Tiiey  are  very 
lesinutive  to  cultivated  grasses,  especially  corn  and  sorghum,  and 
lo  alfalfa  and  cowpeas,  but  will  attack  almost  any  Held  or  truck  crop. 
Cotton  is  not  a  favorite  food  plant  of  the  fall  army  worm,  but  a 
poorly  cultivated  cotton  Held,  overrun  with  grass,  may  be  injured. 
( )n  cotton  the  worm  characteristically  tops  the  plants,  cutting  off 
iiranches  and  squares.  Severe  damage  to  cottcm,  to  the  extent  of 
(icfoliation,  occurs  rarely  and  only  under  exceptional  conditions,  as. 
for  example,  when  other  food  is  scarce,  as  after  an  overflow 


"• .  \ i- . •'•J 


FioruH  20. — Salt-marsh  ratorplllar  :  a,  Male  moth  ;  b,  half-grown  larva  or  cater- 
pillar ;  f,  full-grown  larva,  side  view  ;  »/,  head  of  larva,  front  view  ;  e,  egg  uimhh. 
All  enlarged  to  l\i  times  natural  size  except  d,  which  is  more  enlarged. 
(Chittenden) 

The  worms  (fig.  27)  attain  a  length  of  IV2  inches,  and  var}'  in 
ironeral  coloration  from  pale  green  to  almost  black.  Usually  the 
front  of  the  head  has  a  white  mark  like  an  inverted  Y  which  is  char- 
acteristic of  tlie  species.  The  adult  is  a  duU-grayi.sh  moth  having 
satiny-white  hind  wings. 

Proi>er  cultivation  usually  will  protect  a  cotton  field  from  this 
worm.  Shallow  cultivation  after  the  worms  have  entered  the  soil  to 
pupate  destroys  many  pupae  and  exposes  others  to  the  killing  heat  of 
the  sun.     Fall  plowing  is  a  u.seful  preventive. 

While  young  worms  are  still  feeding  in  grasslands  they  can  be 
killed  by  dusting  with  calcium  ai'senate  or  other  arsenicals.  Spray- 
ing with  1  pound  of  powdered  lead  arsenate  to  50  gallons  of  water 
is  also  a  means  of  control.  Poiscmed  bran  mash,  as  used  for  cut- 
worms (p.  24),  is  an  <'fT(M'fivp  bnit  fnr  tln^  r;»t«'ri>lll:>r  mIso. 
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Fields  which  have  been  sprayed  or  dusted  are  dangerous  as  pas- 
tures until  after  a  heavy  rain  has  fallen  or  for  at  least  three  weeks 

after  the  insecticide 
has  been  applied. 

A  field  can  be  pro- 
tected  from   an   ad- 
vancing   army    of 
these  worms  by  mak- 
C  -  ing  a  barrier  in  the 

form  of  either  a  deep 
furrow  or  a  line  of 
coal  tar.^ 


THE  COWPEA 
CURCULIO 

A  bronze  -  black 
Aveevil,  the  cowpea 
curculio  (fig.  28) 
(  C  halcodevTYius 
aeneus  Boh.),  has  of- 
ten been  locally  de- 
structive to  cotton  in 
the  Gulf  States, 
Georgia,  South  Caro- 
lina, and  North  Caro- 
lina. Its  damage  is 
done  in  the  early 
spring  to  small  cot- 
ton, which  the  wee- 
vils may  eat  down  to 
the  ground,  but  this  injury  has  occurred  only  in  fields  that,  were  in 
cowpeas  during  the  preceding  year.     The  beetles  hibernate  in  the 


Figure  27. — Fall  army  worm  m-  ^rass  worm  :  a.  Adult 
male  moth  ;  ft,  ri^ht  front  wing  of  female  moth  ;  c,  moth 
in  resting  position  ;  d,  pupa  ;  v,  full-grown  larva,  a,  h, 
(I,  e.  About  twice  natural  size ;  c,  slightly  enlarged. 
(Walton  and  Luginbill) 


Figure  28. — Cowpea  curculio  :  a.  Adult  weevil ;  6,  larva,  side  view  ; 
c,  head  of  same,  front  view  ;  d,  pupa,  viewed  from  below.  Five 
times  natural  size,  except  c,  which  is  enlarged  about  12  times. 
(Chittenden) 

soil  of  the  cowpea  field  and  after  emerging  attack  young  cotton  in 
the  absence  of  other  food. 


«  Farmers'  Bulletin  752,  The  Fall  Army  Worm,  or  *'  Grass  Worm,"  and  Its  Control. 
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tliickly  and  the  chopping  ilelayed  as  long  as  possible  in  order  to 
secure  a  uniform  stand. 


MAY  BEETLES 


A    few   species   of   Mav   beetles    (Phyllophaga  cnhrosa  Lee    /'. 
inreofafa  Say,  P.  farcta  IjCc),  two  of  which  are  shown  in  Figures  21> 


1  'M^    ii 


I  ii'CMNlon; 


11 V   Ininred  seed! in 


lolton   plants  consider 
ably,   especially    in 
Texas     and     Okla- 
homa. These  speci<'s 
winter    in    the    soil 
as   white    ^rubs    or 
as  beetles  and  their 
damage  consists  of 
the    destruction    of 
vounjj:  plants  by  the 
beetles.    These  feed 
by  ni<rht  or  in  the 
darker  part  of  the 
day  on  various  cul- 
tivated j)lants  or  on 
weeds,  and  hide  in 
the   ground   during; 
most  of  the  daytime. 
The     damaji^e     is 
greatest  in  fields  of  cotton  following  grass  or  weeds.     Weeds  and 
otton  fields  may  be  dusted  with  calcium  arsenate  if  necessary  at  the 
ate  of  from  4  to  6  pounds  per  acre.     Winter  plowing  has  been  recom- 
iiended  to  kill  the  grubs  and  beetles  in  the  soil. 


Fn:uR 


29. — Mny  l)eetl<'.  Phiil- 
loplmga  cribrosa.  En  la  rued 
to  1^  tinieH  natural  size. 
(Sanderson) 


FIOURK  :<o.  May  bootlo, 
P  h  tf  1 1  o  i)h<if/a  lanceo- 
latti.  EnlarKod  to  1*^ 
tliiips  natiiral  size. 
(Sanderson) 


GRASSHOPPERS 

Grasshoppers  have  in  some  years  been  very  destructive  to  cotton 
in  some  of  the  Southern  States,  es]>ecially  Texas.     Two  species  have 
been  especially  injurious.     The  differential  grasshopper   {Melcmojf- 
7  us     dijfere  n  ti  alls 
rhos.)     has     de- 
troy  ed  hundreds 
f  acres  of  cotton 
at    a     time    in 
Mississippi    a  n  d 
Texas.     Its  eggs, 
laid    in    unculti- 
ated    ground, 
atch     in     early 
|)ring,    and    the 
L^rasshoppers  feed 
at  first  on  grasses 
and  weeds,  but  if 
this  food  fails  they  may  attack  young  corn  or  cotton.     The  lubber 
grasshopper    (Brachystola  magna  Gir.)    (fig.  31),  a  clumsy,  short- 
winged  species,  often  injurious  in  T<'xas.  unfortunately  attacks  cotton 
during  the  entire  season. 


PlOUBB 


Lubber    grasshopper :  Adult    female,    natural    size. 
(Walton) 
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It  has  been  found  possible  to  check  these  grasshoppers  by  spraying 
weeds  and  grasses  on  uncultivated  lands  with  kerosene  or  crude  oil. 
Dusting  with  calcium  arsenate  or  other  arsenical  is  recommended. 
Poisoned-bran  mash,  as  used  for  cutworms,  has  proved  an  effective 
means  of  control,  but  when  it  is  used  cooperation  among  planters  is 
essential  to  the  best  results. 

CUTWORMS 

Young  cotton  plants  are  often  destroyed  by  several  species  of  cut- 
worms, which  cut  the  stem  in  two  or  feed  on  the  leaves. 

The  cutworms  (fig.  32),  of  which  there  are  many  kinds,  are  stout, 
cylindrical,  almost  naked  caterpillars,  gray  to  brown  or  blackish  in 
color,  sometimes  spotted  or  striped,  commonly  found  in  the  soil  and 
usually  curled  up  when  resting.  During  the  day  they  are  usually 
hidden  in  the  soil  or  under  clods  or  other  shelter,  but  by  night  or  on 
dull  days  they  feed  by  cutting  the  stems  of  onion,  cabbage,  potato, 
corn,  and  other  small  plants.  Often  a  cutworm  burrows  into  the  soil 
close  by  a  plant  that  it  has  cut,  and  so  may  easily  be  found. 


^t% 


Figure  32. — A  cutworm.  At/rofis  yp»ilon:  a.  Larva;  &,  hpad  of  same;   c,  aduU 
moth.     Natuial  size,  except  h.      (Riley  and  Howard) 

Cutworm  damage  to  cotton  in  spring  has  frequently  been  so  severe 
as  to  necessitate  replanting.  A  heavy  sowing  of  seed  to  secure  a  good 
stand  of  cotton  is  an  insurance  against  serious  damage. 

The  recommended  remedy  for  cutworms,  and  various  other  chew- 
ing insects  as  well,  is  poisoned-bran  mash,  which  is  prepared  as 
follows : 

Wheat  bran 25  pounds 

Paris  green  or  white  arsenic 1  pound 

(Or  else  calcium  arsenate  or  lead  arsenate,  2  pounds) 

Low-grade  molasses  or  blackstrap 2  quarts 

Water 3  to  5  gallons 

Mix  the  bran  and  poison  thoroughly.  Add  the  molasses  and  mix 
again,  then  add  water.  The  resulting  mixture  should  be  crumbly,  so 
that  it  can  be  broadcast.  At  least  10  pounds  per  acre  should  be 
scattered  over  a  field,  preferably  in  the  evening,  as  the  mash  is  more 
effective  when  moist.  Keep  poultry  and  livestock  out  of  poisoned 
fields.^ 

SHARPSHOOTERS 

Several  kinds  of  sharpshooters  {Homalodisca  tHquetra  Fab.,  On- 
cometopia  vmdata  Fab.,  O.  lateralis  Fab.,   and  Aulacizes  irrorata 

»  Farmers'  Bulletin  739,  Cutworms  and  Their  Control  in  Corn  and  Other  Cereal  Crops. 
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1  ab.)  (li<j:.  33)  are  familiar  insects  in  cotton  fields  in  summer  and 
fall,  and  when  approached  attract  attention  by  their  habit  of  dodging 
nouiid  the  stem  of  a  plant. 

These  insects  should  Iw  mentioned  because  they  are  so  often  blamed 
lor  darnaire  to  the  cotton  plant.  They  are  not  known  t^)  attack 
squares,  blooms,  or  bolls,  however,  although  they  hal)itnally  puncture 
the  stem  and  from  it  thcv  extract,  in  the  aggregate,  immense  quan- 
tities of  sap.  This  constitutes  a  drain  on  the  plant  which  theoreti- 
cally would  tend  to  retard  growth,  but  as  a  matter  of  fact  the  plant 
^•'ems  able  to  withstan<l  <'•'<  1"-^ 

probably  slight. 

The  sharpshooters,  «^»'m'i- 
ally  speaking,  hibernate  as 
adults,  feed  in  sprini;  on  ehn, 
willow,  cotton  w^oocl,  hack- 
bt»rry,  etc.,  and  later  on 
other  plants,  such  as  sun- 
flower, sorghum,  corn,  and 
cotton,  and  are  always  com- 
mon on  weeds.  The  eggs  are 
sometimes  laid  on  cotton,  but 
usually   on   other   plants. 

THE  CORN   ROOT  APHTP 

The  bluish-green  plant 
louse  called  the  corn  root 
aphid  {Anuraphis  rnaidi- 
radicis  Forbes)  is  a  pest  of 
corn  in  the  North  and  has  at 
times  been  destructive  to 
young  cotton  in  the  South,  especially  in  North  Carolina  and  South 
Carofina. 

Young,  tender  plants,  as  soon  as  they  are  out  of  the  ground,  may 
turn  red  and  die  when  these  lice  are  sucking  sap  from  the  roots. 
Wlien  the  roots  get  hard  and  woody  the  winged  aphids  leave  them, 
and  the  wingless  aphids  are  transferred  by  their  attendant  ant 
companions  to  succulent  roots  of  other  plants.     The  most  serious 

jury  to  cotton  has  occurred  where  it  was  planted  after  corn. 

The  simplest  method  of  control  is  a  system  of  rotation  in  which 

tton  does  not  directly  follow  corn  or  cotton.  A  3-year  rotation 
that  has  proved  successful  is  (1)  oats  and  cowpeas,  (2)  cotton,  (3) 
corn.  The  borders  of  fields  should  be  kept  free  from  weeds,  many 
of  which  harbor  the  aphids.  A  shallow  cultivation  of  infested  fields 
breaks  up  the  nests  of  the  ants  that  care  for  these  aphids,  and  kills 
many  of  the  aphids  by  burying  them. 


FiauRB   .33 
quctra:  Adult 


-pshoo 
left  ; 


last-8taK«*   nymph    or 


young,  at  right  above:  joung  nyiuph  at  right 
belov^.  Enlarged  to  4^  times  natural  Hize. 
(Sanderson) 


WIREWORMS 


At  least  two  species  of  wire  worms    (Monoarepidius  vespertirms 

I*ab.  and  H aristcm/yfus  uhl^eri  Horn)  have  done  considerable  damage 

to  young  cotton,  particularly  in  South  Carolina.     The  worms  are 

specially  troublesome  because  of  the  fact  that  they  may  live  in  the 
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soil  for  two  and  possibly  three  years  before  transforming  into  beetles. 
These  wireworms  bore  into  seeds  or  eat  the  roots  of  young  plants, 
often  killing  the  plants  before  they  have  appeared  above  ground. 
Affected  plants,  if  not  killed,  are  dwarfed  and  sickly.  Commonly 
the  injury  occurs  in  spots  in  fields;  often  there  are  bare  spots  where 
all  the  young  cotton  has  been  killed. 

The  adults  are  the  well  known  click  beetles  (fig.  34),  so  called 
because  when  one  of  them  happens  to  be  on  its  back  it  bends  upward 
and  then,  by  suddenly  straightening  out,  snaps  itself  into  the  air 
with  a  click.  This  process  is  repeated,  if  necessary,  until  the  beetle 
lands  on  its  feet.    These  beetles  feed  more  or  less  on  foliage  of  cotton 

and  are  said  to  injure 
young  squares  also. 

No  entirely  satisfac- 
tory met  hod  for  the  con- 
trol of  these  wireworms 
has  yet  been  developed. 
However,  since  the 
Bandy-land  wireworm 
{Hoinstonotus  uhleri 
Horn)  does  not  lay  its 
eggs  on  untilled  soil,  a 
system  of  handling  the 
ground  and  the  crops 
preceding  cotton  so  that 
the  soil  will  not  be  dis- 
turbed from  the  middle 
of  June  to  the  middle 
of  August  is  very  im- 
portant. This  may  be  accomplished  by  omitting  from  the  rotation 
such  crops  as  require  summer  cultivation. 

GENERAL  CONSIDERATIONS 

To  get  a  good  crop  of  cotton  in  spite  of  the  insect  pests,  the  greatest 
possible  amount  of  cotton  must  be  matured  in  the  shortest  possible 
time.  The  rate  of  fruiting  must  outstrip  the  rate  of  insect  multiplica- 
tion. This  involves  the  agricultural  practices  given  in  this  bulletin. 
Of  these,  the  importance  of  seeding  heavily  must  be  emphasized. 
An  excess  of  seedlings  may  not  only  give  a  good  start  toward  a  good 
stand  of  plants,  but  may  also  insure  a  good  stand  even  when  insect 
enemies  of  young  plants  (as  cutworms,  webworms  and  other  cater- 
pillars. May  beetles,  grasshoppers,  root  aphids,  and  wireworms)  are 
present. 

As  has  been  stated,  comparatively  few  cotton  insects  are  habitually 
of  sufficient  importance  to  require  direct  control  measures.  Many 
others  are  less  important  but  nevertheless  of  importance  in  the  aggre- 
gate, and  some  of  them  may,  under  special  conditions,  demand  special 
methods  of  control.  As  a  rule,  however,  the  methods  used  to  control 
the  major  insect  enemies  of  the  cotton  plant  will  control  or  restrain 
many  of  the  minor  ones  at  the  same  time. 

The  insects  that  the  cotton  planter  has  to  deal  with  fall  into  two 
groups  according  to  the  nature  of  their  mouth  parts  ami  consequent 
habit  of  feeding — the  chewing  and  the  sucking  insects.     Correspond- 


FlGURE   34. 

tinus:  a 
top  view 


-A  cotton  wireworm,  Monocrepidius  vesper- 
Larva.  or  wireworm,  side  view  ;  &.  same, 
c,  adult,  or  beetle;  d,  pupa.     Throo  jmd 


one-half  times  natural  size.      (Chittenden) 


INSECT   ENEMIES  OF  THE  COTTON   PLANT  27 

iii<::iy,  there  are  two  classes  of  insecticides,  broadly  speaking — stomMrli 
poisons  and  contact  insecticides.  Chewing  insects  (weevils,  b<  > 
«  aternillars,  grasshoppers)  can  be  killed  by  means  of  a  j)oison  .-.•*  m 
:ls  calciinn  arsenate  applied  to  tiieir  food.  Caleiiun  arsenate  is  at 
present  the  poison  best  adapted  to  the  needs  of  the  eotton  grower. 
A  sucking  insect,  on  the  contrary,  which  pierces  a  plant  with  its  In^ak 
and  sucks  the  sap  (flea  hopper,  leaf  bu<^,  other  plant  bu«zs,  and  plant 
lice)  can  not  be  controlleil  with  a  stomach  poison,  but  succumbs  to 
ontact  insecticides,  of  which  two  are  commonly  used  in  cotton  fields, 
nicotine  dust  and  finely  ground  sulphur  (sulphur  flour). 

In  cases  of  joint  infestation,  as  when,  tor  example^  both  boll 
weevils  and  plant  lice  are  attackin«r  plants  at  the  same  time,  a  com- 
bined application  (in  this  instance  nicotine  dust  with  calcium  arse- 
nate as  the  carrier)  frequently  can  be  made. 

SUMMARY   OF  CONTROL  MEASURES 

AVhile  special  methods  are  necessary  to  control  outbreaks  of  several 
nf  the  cotton  insects,  the  measures  used  to  control  the  boll  weevil 
operate  also  apiinst  most  of  the  other  insect  pests  of  cotton. 

It  is  most  important  to  plant  a  variety  of  cotton  that  is  adapted  to 
weevil  condititms;  in  other  words,  that  will  produce  the  greatest  pos- 
sible quantity  of  fruit  in  the  shortest  possible  time. 

Sow  the  seed  heavily,  to  insure  a  «rood  stand  of  young  plants  to 
l»egin  with. 

Practice  reasonably  early  j)lanting  an<l  frequent  careful 
cultivation. 

Use  fertilizers  where  required. 

Pick  the  cotton  as  soon  as  possible  and  then  destroy  the  plants 
without  delay,  by  grazing,  burning,  or  plowing  them  under.  When 
(onditions  permit,  cotton  stalks  should  be  turned  under  instead 
of  being  burned.  The  stalks  should  be  destroyed  at  least  two  weeks 
before  the  first  killing  frost  is  likely  to  come,  if  much  benefit  is  to  be 
had  from  that  measure;  and  one  month  before,  in  order  to  get  the 
maximum  benefit.  This  method  is  obviously  most  suitable  for  the 
more  southerly  parts  of  the  Cotton  Belt,  where  the  crop  matures 
early  and  the  first  killing  frost  comes  late. 

Burn  weeds  and  other  trash  in  winter.  Burn  es|)ecially  the  weeds 
on  ditch  banks,  at  the  edges  of  timl)er  adjoining  cotton  fields, 
and  within  the  cotton  field. 

Keep  down  weed  growth  near  cotton  fields  in  spring. 

Rotate  crops,  following  a  system  of  rotation  that  is  best  adapted  to 
prevent  insect  infestation  and  maintain  soil  fertility  in  your 
particular  locality. 

Watch  the  progress  of  boll  weevil  infestation  and  control  the 
weevil  by  dusting  with  calcium  arsenate  at  the  proper  times  and  in 
the  correct  manner. 

Always  have  a  supply  of  calcium  arsenate  on  hand  for  emergency 
use  as  well  as  for  regular  boll  weevil  dusting. 

If  you  desire  information  concerning  an  insect  that  is  strange  to 
you,  send  specimens  of  the  insect,  properly  preserved,  to  the  Bureau 
of  Entomology  of  the  United  States  Department  of  Agriculture, 
Washinj/to!-   "O.  C. 
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Additional  printed  matter  on  the  more  important  kinds  of  cotton 
insects  may  be  obtained  from  the  Division  of  Publications  of  the 
United  States  Department  of  Agriculture,  Washington,  D.  C. 

It  will  pay  the  planter  to  learn  to  distinguish  the  injurious  cotton 
insects,  to  recognize  the  work  of  each  one  of  them  on  the  plant,  and 
to  inspect  his  fields  frequently,  that  he  may  detect  insect  damage 
when  it  begins  and  may  be  able  to  remedy  it  promptly. 
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GRAPE  DISTRICTS 
AND  VARIETIES 

IN  THE 

UNITED  STATES 


THREE  TYPES  of  grapes  are  grown  in  the  United 
States.  In  the  order  of  economic  importance 
they  are  the  vinifera,  the  American  euvitis,  and  the 
muscadine. 

This  bulletin  sets  forth  in  a  general  way  the  main 
geographic  regions  where  these  are  found  and  makes 
recommendations  as  to  the  specific  districts  where 
each  kind  can  be  grown  to  advantage.  A  map  of 
the  United  States  showing  the  outlines  of  these  13 
districts  is  included. 

A  large  number  of  varieties  of  grapes  are  de- 
scribed, and  the  importance  of  selecting  the  right 
ones  for  planting  under  various  climatic  and  soil 
conditions  is  emphasized. 


Washinsrton,  D.  C.  Issued  AprH,  1932 
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INTRODUCTION 

Grajie  growing  in  the  United  States  at  the  present  time  is  ahnost 
entirely  confined  to  three  main  types  of  grapes.  In  tlie  order  of  their 
economic  importance  these  are  tlie  vinifcra,  giown  for  the  most  part 
west  of  the  Kocky  Mountains  and  ahnost  entirely  in  California;  the 
American  euvitis  (various  species  of  Vitis,  subgenus  Euvitis),  grown 
in  the  i*egion  east  of  the  Rockv  Mountains  and  bordering  on  tlie  Great 
Lakes,  north  of  the  Ohio  Kiver  and  west  of  the  Mississippi  to  the 
one-hundredth  meridian;  and  the  muscadine,  grown  in  the  entire 
Atlantic  coastal  plain  from  the  James  River  in  Virginia  to  Florida. 
I'eaching  well  up  into  the  Blue  Ri<lge  Mountains,  along  the  Gull 
coast  to  Texas,  and  northwanl  along  the  Mississippi  River  to  south- 
eastern Missouri  and  the  Tennessee  River. 

VINIFERA  TYPE 

The  successful  growing  of  grapes  of  the  vinifera  tyj>e  (Vitis 
nifera)  is  due  largely  to  favorable  climatic  factors,  including 
iiity  of  severe  frosts,  sufticient  heat,  dry  air  during  the  hotter  part 

>r  the  growing  season,  and  absence  of  very  low  winter  temperatures. 

These  conditions,  especially  the  dry  growing  season,  reduce  the  de- 
lopment  of  the  fungous  diseases  to  which  many  of  these  varieties 
re  supposed  to  l)e   very  susceptible    ""^    ^v^.w.^,     ^vhere   prev.ioi.f 

prevent  commercial  prochiction. 
Vinifera  varieties  may  be  grown  in  siuiie  pari<  of  the  AnuTirun 
ttive-grai^e  region  if  given  special  care  and  attention.     However, 
the  greater  pait  of  the  eastern  United  States  the  summers  are  too 
lort  or  t(K>  humid  for  best  commercial  pioduction. 
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Through  the  centuries  of  their  culture  in  Europe,  the  vinifera 
varieties  adapted  themselves  to  or  Avere  developed  to  meet  the  vari- 
ous soil  and  climatic  conditions  in  European  countries.  These  va- 
rieties were  introduced  into  the  Colonies  as  the  basis  for  the  earliest 
attempts  at  grape  growing  there.  But  in  the  East  they  soon  suc- 
cumbed to  attacks  of  phylloxera  found  on  the  native  vines  and  to 
the  fungous  diseases  which  the  climate  encouraged.  In  the  West, 
on  the  other  hand,  they  found  congenial  climatic  conditions  ^  in  the 
deserts  and  valleys  and  on  the  hillsides  and  mountain  tops  of  Cal- 
ifornia. (Figs,  i  and  2.)  Even  here,  hoAvever,  they  shoAv  marked 
differences  in  behavior  and  value  under  the  different  soil  and  climatic 
conditions  of  the  region. 

There  was  a  revival  of  interest  in  the  cultivation  of  vinifera  grapes 
in  the  eastern  United  States,  when  phylloxera-resistant  stocks,  on 
which  they  could  be  grafted,  Avere  developed. 


Figure  1. — Viiiit'eia  vineyards  in  tlie  foolliilLs  of  Sonoma  County,  Calif. 

The  Phylloxera  vltifoHae  Avas  accidentally  introduced  into  Cal- 
ifornia, and  its  attacks  there  have  made  it  advisable  to  groAv  all 
vinifera  varieties  on  the  phylloxera-resistant  stocks.  Establishment 
of  such  vineyards  costs  more,  but  the  vines  are  more  permanent  and 
can  be  groAvn  in  many  localities  AA^here  OAvn-rooted  vines  would  not 
thrive. 

The  principal  vinifera  varieties  that  have  been  groAvn  in  this 
country  are  the  Alexandria,  Alicante  Bouschet,  Black  Hamburg, 
Burger,  Cabernet  Sauvignon,  Carignane,  Chasselas  de  Fontaine- 
bleau,  Cinsaut,  Dodrelabi,  Emperor,  Flame  Tokay,  Green  Hun- 
garian, Grenache,  Listan,  Malaga,  Mission,  ^londeuse,  Mourastel, 
Muscadelle  clu  Bordelais,  OliA^ette  Blanche,  Olivette  Xoire,  Pedro 
Ximines,  Petit  Syrah,  Pineau  de  Chardonnay,  Purple  Damascus,  St. 


^  For  information  on  adaptalnlity  and  congeniality  of  gi'ape  varieties  consult  the  follow- 
ing publications  :  U.  S.  Department  of  Agriculture  Bulletin  209,  Testing  Grape  A''arieties 
in  the  A'inifera  Regions  of  the  T'nited  States;  TI.  S.  Department  of  Agriculture  Technical 
Bulletin  146,  Testing  IMiylloxera-Resistant  Grape  Stoclis  in  the  Vinifera  Regions  of  the 
United  States. 


Sauvi^nioii  Vort,  S«inillon,  JSultaiia,  Sultanina   (Thompson 
,'rdhHs),  Svlvancr,  Traniiner,  Valdcpenas,  Veltliner,  Vermentino, 

...1  7;..«' li.i. 

AMERICAN  KUVITIS  TYPE 

The  grains  ilesignatotl  in  this  bulletin  as  American  euvitis  have 

betMi  (lerive<l  for  the  most  part  from  native  species  of  hunch  grapes 

or   hybrids   between    tiieni    and    the    Kuropean   or    vinifi'ra    <4;rap«'s. 

'hey  can  be  <rro\vn  over  a  wide  ran«j:e  of  territory  an<l  on  a  ^reat 

ivcrsity  of  soil  types.     There  are  few  localities  of  this  country  to 

liich  some   variety  of  this  «rroup   is  not   adapted.     In  congenial 

•nditions  they  also  prove  hi«j:hly  resistant  to  nhylloxera. 

At  present  nine-tenths  of  llie  plantinors  of  American  euvitis  are 

of  the  Concord   variety.     The  next  most   important  variety  is  the 

Delaware.     Othei-  vai-ieties  tliat  have  been  ixiown  more  or  less  exten- 


Fi«;iKE 


-Vinlfera  vineyards  in 


Itrrnardino  liesert.  rallf. 


sively  are  the  A<rawam,  Harry,  Bri<rhion.  Brilliant.  ('am])bell.  Car- 
man, Catawba,  Champenel,  Clevener,  Clinton,  Cvnthiana,  Diamond, 
Diana,  Dutchess,  Klvira,  Eumelan,  Goethe,  iferbemont.  Herbert, 
Isabella,  Ives,  Jefferson,  I.«enoir,  Lindley,  Missouri  Riesling,  Monte- 
fiore.  Moore.  Niagara,  Noah.  Norton,  f^ierce,  Salem,  Wilder,  Win- 
AV  iden.  and  Wyomin*/ 

MUSCADINE  TYPi: 


I 


The  varieties  of  the  muscadine  tvpe  are  those  derived  from  the 
itive  species,  Vitis  rotund i folia.  They  are  resistant  to  phylloxera, 
!id  after  the  fruit  has  set  they  are  particularly  resistant  to  fungous 
iseases,  which  accounts  for  the  early  and  coi.tinni,!  m<..  «.f  nnisca- 
ines  in  farm  homes  throughout  the  region. 

The  Scuppernong  has  been  grown  more  exlriisi\ri\  man  aii\  other 
muscadine  variety.  Other  varieties  grown  to  some  extent  are  the 
Eden,  Flowers,  James,  Memory,  Mish.  and  Thomas. 
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The  trend  of  the  grape  industry  in  the  United  States  since  1900, 
in  so  far  as  the  distribution  and  extent  of  vineyards  are  concerned, 
has  been  for  the  most  part  steadily  upward  in  the  important  musca- 
dine and  vinifera  grape-growing  States.  Since  1920  Arkansas  and 
Missouri  have  added  hirge  numbers  of  vines  and  California  has 
more  than  doubled  its  acreage  until  it  now  produces  more  than  90 
per  cent  of  all  the  grapes  grown  in  this  country.  To  offset  these 
increases,  however,  there  have  been  decided  decreases  in  the  vine  pop- 
ulation of  some  of  the  formerly  important  producing  States  in  the 
American  euvitis  region. 

Information  on  the  propagation,  pruning,  and  training  of  grapes 
may  be  found  in  United  States  Department  of  Agriculture  Farmers' 
Bulletin  471.  Information  on  the  insect  and  fungous  enemies  of 
grapes  may  be  found  in  Farmers'  Bulletin  1220,  Insect  and  Fungous 
Enemies  of  the  Grape. 

SOILS 

Improved  varieties  and  hybrids  have  been  developed  from  a  large 
number  of  native  grape  species  having  a  wide  range  of  adaptation 
to  soil  and  climatic  conditions.  For  commercial  production,  lands 
that  are  easy  to  cultivate  and  will  produce  large  crops  are  usually 
selected.  Although  many  acres  of  soil,  unsuited  for  other  crops,  will 
produce  fair  yields  of  grapes,  the  grape  responds  as  generously  to 
good  soil  and  good  treatment  as  does  any  other  fruit  grown. 

Grapevines  will  grow  on  soils  ranging  from  sandy  loam  to  heavy 
clay.  Gently  sloping,  well-drained  calcareous  loams  of  sufficient 
depth  that  are  easily  worked,  fertile,  but  not  excessively  rich,  and  are 
underlain  by  an  open  porous  subsoil,  and  sandy  soils  with  a  gravelly 
substratum  are  most  favorable.  Fairly  deep  clay-loam  soils,  under- 
lain with  subsoil  that  permits  the  vine  roots  (fig.  3)  to  penetrate,  also 
give  good  results;  however,  if  they  are  to  be  friable  and  pulverize 
w^ell  such  soils  must  be  plowed  and  cultivated  when  neither  too  wet 
nor  too  dry.  Stony  land  on  which  general  farming  is  impracticable 
but  where  vines  can  be  cultivated  will  render  fair  returns  from 
grapes  only  if  the  soil  is  loose  and  sufficiently  deep  for  the  roots  to 
penetrate  it  and  if  plenty  of  fertilizer  and  humus  are  added.  It  is 
important  that  the  subsoil  be  loose  and  porous,  to  permit  the  escape 
of  surplus  water  and  to  allow  the  roots  of  the  vines  to  penetrate. 
The  surface  soil  can  be  changed  and  modified  by  cultivating  and 
fertilizing,  but  the  subsoil  can  not. 

In  soils  excessively  rich  in  humus  and  nitrogenous  matter,  as  on 
many  river  and  creek  bottom  lands,  the  vines  make  rank  wood  growth 
but  the  fruit  is  mediocre.  On  the  other  hand,  sterile  soil  will  not 
produce  thrifty  vines  or  heavy  grape  crops. 

VINEYARD  SITES 

If  the  vines  are  planted  only  to  yield  a  supply  of  grapes  for  home 
use  they  will  naturally  be  placed  in  some  convenient  location  near 
the  house.  Possibly  they  will  overrun  porches  or  arbors,  furnishing 
shade  and  ornament  as  well  as  fruit.  If  their  location  is  chosen 
from  the  viewpoint  of  convenience  or  beauty  rather  than  soil  suit- 
ability they  may  require  more  care  and  fertilizer  to  compensate  for 
soil  deficiencies. 
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When  gra^)os  are  to  l>e  crown  for  commercial  purposesj  the  loca- 
I  ion  of  the  vmeyanl  should  Ik;  carefully  chosen.    Other  things  being 


(jual,  gradual  slopes  to  the  south  and  east  are  favorable  for  early 
rowth  and  maturing  of  fruit.     If  practicable,  the  rows  should  be 
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run  north  and  south  so  that  the  tops  of  the  vines  Avill  shade  and 
protect  the  trunks  from  sun  scald.  Hillside  locations  may  be  selected, 
those  subject  to  serious  washing  being  avoided.  To  prevent  erosion, 
it  is  often  advantageous  to  run  the  vine  rows  parallel  with  the  con- 
tour of  the  hill. 

Good  air  and  water  drainage  are  essential.  It  is  also  very  im- 
portant that  the  vineyard  site  be  free  from  late  spring  frosts. 

The  local  w^arm  and  cold  air  currents,  especially  in  a  hill}^  country, 
are  more  apparent  at  night  and  can  best  be  discovered  by  going  over 
the  site  at  that  time.  Markets,  labor  supplies,  and  location  of  ship- 
ping points  are  important  considerations  in  locating  and  establishing 
vinevards. 


Figure  4. — Untrellised  vineyard.     First  plowing,  throwing  soil  away  from  the  vines 

PLANTING  AND  CULTURAL  METHODS 

VINIFERA  VINEYARDS 

Vinifera  grapes  are  now  set  out  8  by  8,  9  by  9,  8  by  10,  or  8  by  12 
feet  apart.  The  former  practice  was  to  set  them  7  feet  apart  each 
way,  and  support  them  by  stakes.  Cane  or  spur-renewal  pruning 
and  training  the  vines  to  stakes  are  now  practiced  with  most  varie- 
ties, exceptions  being  the  Sultanina  and  Emperor,  which  are  pruned 
to  a  4-arin  renewal  system  and  trained  on  a  2-wire  upright  trellis. 
Untrellised  vineyards  are  cross-plowed  and  cross-cultivated.  The 
soil  is  throAvn  away  from  the  vines  (fig.  4)  in  the  first  plowing,  and 
thrown  up  to  them  (fig.  5)  in  the  second.  After  the  second  plowing, 
cross  disking  and  pulverizing  (fig.  6)  complete  the  cultural  work  of 
the  season. 

The  important  vinifera  districts  in  California  have  distinct  rainy 
and  dry  seasons.  The  rainy  season  usually  commences  about  Novem- 
ber 1,  and  show^ers  may  continue  until  about  May  15.  The  pruning, 
planting,  and  cultural  work  is  done  during  this  time.     Because  of 


r.v  ^ 
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Itivatioii  in  OiliforniH  practically  cca>t»s  with  the  end  of  the  rainy 


FiULiiiii  u. — Uuti-eliihitl  viueyard.     Second  plowiiiK,  tiuuwiug  the  aoil  up  to  tbe  vlneH 

The  native  hunch  ^a-aju's  or  American  cuvitis  varieties  are  phmtecl 

1)V  10.  S  by  12,  1>  by  D,  or  9  by  12  feet  apart.     Being  trained  on 

snch  vineyards  can  not  be  cross-plowed  or  cross-cnltivated 


;  ifiii-<-<i      \  iii.'.x  ;ini.       «  ross     dittkillK     J'Dil      p.in  .'ii/uj-      :ii'ti-        4..  .piid 
plowing  finixheM  tlio  cultural  work  of  the  st^a^on 

can  the  nntrellised  vinifera  vineyards  in  California.     In  the  past 
cse  grapes  usnally  were  pruned  to  the  4-arm  renewal  system  and 
ained  to  a  2-w*ire  upright  trellis.     In  recent  years  the  modified 
liinson  system  (fig.  7)  appears  to  be  gaining  in  :favor. 
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These  grapes  are  cultivated  in  practically^  the  same  manner  as  the 
vinifera  type,  except  that  continued  cultivation  and  weed  control 
throughout  the  summer  are  necessar}^  because  rainfall  continues  in 
the  summer  in  the  region  in  which  they  are  grown.     (Fig.  8.) 

AMERICAN  EUVITIS  VINEYARDS 
MUSCADINE  VINEYARDS 

Muscadine  grapes  for  family  use  usually  are  grown  on  arbors  near 
the  house.  When  grown  commercially  they  are  generally  trained  to 
a  horizontal  (fig.  9)  or  overhead  system  by  which  the  growth  is 
spread  as  an  overhead  canop}^  about  7  feet  above  the  ground  and 
supported  by  posts,  the  vines  usually  being  planted  20  feet  apart 
each  way.  In  some  vineyards  the  vines  are  trained  to  an  upright 
trellis,  in  which  case  they  are  usually  planted  10  or  12  feet  apart. 


■^Hf 


FiGUKE  7. — Vineyard  of  American  .  ..,,,xo  ^^  ..c^^,.^  ,,^.,y:..  ^.ci^^s  after  first  plowing. 
Row  on  left  trained  to  4-arm  renewal  system.  Row  on  right  trained  to  modified 
Munson  system 

Because  of  the  climatic  conditions  in  the  region  in  which  they  are 
grown,  the  muscadine  grapes,  like  the  native  bunch  grapes,  must  be 
cultivated  throughout  the  summer.  If  the  vines  are  grown  as  over- 
head canopies  cross-plowing  and  cross-cultivation  can  be  carried  on 
underneath  them,  but  if  they  are  trained  to  upright  trellises  the  work 
must  be  done  between  the  rows. 

TOOLS  AND    IMPLEMENTS 

The  cultural  implements  used  are  similar  for  all  three  types  of 
grapes.  In  California,  where  the  vineyards  are  much  larger  than 
elsewhere  in  the  United  States,  tools  and  implements  are  purchased 
especially  for  grape  cultivation.  The  regular  cultural  implements 
in  general  farm  use  are  employed  in  the  other  grape-growing  areas. 


OKAPK  DISTRICTS  AND  VARIETIES  IN  THE  TNlTEn  ST  ATI  ' 

DISTRICTS  AND  SUITABLE  VARIETIES 

Soil  and  cliiuai  liio  two  most  important  factor^  ^'overninp 

grapo  culture  and  distribution.     The  larjre  number  of   in<ligenous 
"rape  species  of  the  United  States  shows  this.    They  outnumber  the 

•  cies  so  far  discovered  in  all  the  rest  of  tlie  world,  and  each  has 
aelinitely  adjusted  itself  to  certain  soil,  climatic,  and  other  ' 

lions  an»l  will  thrive  only  under  those  conditions. 

''  1   recommendations  in  this  publication   are  ba>ed   upon   a 

.'  of  the  adaptability  of  the  parent  species  of  the  varieties 

discussed;  upon  varietal  studic^s  carried  on  in  the  lunnerous  experi- 

•nental  vineyards  located  by  the  United  States  Department  of  Agri- 

Iture,  from  time  to  time,  in  the  various  important  grape  districts 
nl'  this  country;  upon  c<K)perativc  investigations  carried  on  with 
State  agricultural  colleges  and  State  agricultural  experiment  sta- 
tions; upon  the  reports  of  growers  to  whom  the  department  has 


K!<;t"HK  s. — Amerlcau   ouvltis  or  native   bunch   prap*'   viiir>ai<i    m    Miinm.i    :i' 
soil  has  IxH'ii  plowed  up  tt»  vlin's  and  cultlvatrd 

-tributed  graj^e  varietal  material  for  testing;  and  upon  extensive 
tvel  and  studies  made  throughout  the  country. 
In  discussing  adaptability  of  grape  varieties  to  different  portions 
!  the  United  States  a  map  (fig.  10)  is  used,  which  shows  13  main 
stricts.  Varieties  likely  to  succeed  are  suggested  f<»r  each  district.^ 
ibitrarv  lines  indicate  the  approximate  boundaries  of  these  dis- 
cts,  but  in  fact  there  is  a  gradual  shading  of  each  district  into  the 
liers  adjacent.  Each  district  includes  localities  in  which  grapes 
t'  subject  to  injury  from  late  spring  frosts  or  which  for  other 
isons  are  not  suited  for  vineyard  purposes.  Each  district  also 
(hides  localities  particularly  suitable  for  sjiecial  lino-  of  grape 
owing. 

Large   bodies   of   water   modify   climatic   conditions   along   their 
lores  in  such  a  way  as  to  encourage  grape  growing.     This  is  dem- 

=  Varieties  particularly  useful  for  juice  purposes  are  hidleat^-d  by  asterisks  (•». 
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onstrated  aloii<j:  the  shores  of  Lake  Ontario.  Lake  Erie,  and  smaller 
lakes  in  New  York;  along  the  shores  of  Lake  Erie  in  Pennsylvania 
and  Ohio;  along  the  shores  of  Lake  Michigan  and  smaller  lakes  in 
Michigan.  Altitude  also  has  its  influence.  On  the  mountain  sides 
throughout  an  area  in  southwestern  North  Carolina,  northwestern 
South  Carolina,  and  northern  Georgia  there  are  thermal  belts  in 
which  vinifera  varieties,  principally  successful  in  California,  can  be 
grown.  On  other  lands,  adjacent  to  the  thermal  belts  mentioned, 
but  not  having  the  same  conditions  of  temperature,  these  varieties 
will  not  grow  well. 

Changes  in  cultural  practices  and  the  development  of  irrigation 
have  a  far-reaching  influence  on  the  possibilities  of  grape  culture. 
Irrigation  made  possible  the  raisin  industry  in  California,  now  the 
largest  in  the  world.     Through  it  the  Imperial  Valley,  formerh^  a 


Figure  9. — Muscadint    vineyard   trained   to  horizontal  ovfiiiead   system 

hot  desert  waste  in  Imperial  County,  has  become  an  early-grape 
producing  section;  in  southern  Arizona  grape  districts  are  develop- 
ing, and  in  Idaho,  Colorado,  New  Mexico,  and  the  eastern  portions 
of  Oregon  and  Washington  (roughly  indicated  by  cross-lined 
patches  in  fig.  10),  grape  growing  can  now  be  successfully  carried 
on.  In  fact,  in  nearly  any  arid  part  of  the  United  States  it  is  pos- 
sible to  grow,  under  irrigation,  at  least  enough  grapes  for  family  use. 

DISTRICT  NO.    1 


This  district  takes  in  the  northern  portions  of  Maine,  New  Hamp- 
shire, Vermont,  New  York,  Michigan,  Wisconsin,  Minnesota,  and 
South  Dakota,  all  of  North  Dakota,  and  all  but  the  extreme  western 
part  of  Montana.  It  is  characterized  by  low  winter  temperatures 
and  a  comparatively  short  growing  season.     Minnesota,  South  Da- 


:Tr.TiKs  IX  Tnr.  fxiTKr*  statfs 
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injr  winds  ami  (iroujriits.  Only  very  hardy,  early-ri|HMiiiip  vufieties, 
siK'h  as  the  Alpha*.  Hcta*,  Dakota*.  Iluiipiriaii.  .Innesville*,  Moni- 
tor*, anil  SueltiT,  are  at  all  worthy  of  trial. 


DISTRICT  NO.  2 

This  is  the  most  important  district  prowin/?  improved  varieties  of 
AnHTJcan  tMivitis,  their  hybrids,  and  hybrids  iu'twecn  them  and  the 
vinifera  species.  On  the  shores  of  the  important  lakes  in  this  dis- 
trict are  the  largest  acreages  and  the  «;reatest  commercial  nroduction 
of  such  grapes.  It  comprises  most  of  New  England  and  New  York; 
the  northern  portions  of  New  Jersey,  Pennsylvania,  Ohio,  and  In- 
diana; most  of  Michi;ran;  and  the  northern  half  of  eastern  Illinois. 
The  varieties  su^rfrested  for  this  disirict  are:  White — Diamond.  Em- 


Fi«;rRE  10. —  M.ip  of  tht>  T'nitKl  States  showing;  the  disfricts  into  wlii<"h  the  country 
\n  divided  in  applyinK  th»'  grape  variety  recommen«lHtio..^  ti...  .i..wii.,..  iv 
vxplained  in  the  text  referring  to  the  various  districts 

pire  State.  Niagara,  and  Winchell*:  led — A<!:awam,  Bri«rlilon,  Ca- 
tawba. Delaware*.  Goethe,  Lucile,  and  (ioiX:  bljick — ('miudIx'II.  Pou 
cord*.  Ives*,  Moore,  and  Worden. 

DISTRICT  NO.  3 


In  area  this  is  one  of  the  larpest  of  the  native  American  eiivitis 
districts,  comprising  all  of  Delaware.  Maryland,  and  West  Virginia; 
most  of  Virginia.  Kentucky,  and  Tennessee:  the  southern  portions 
of  New  Jersey.  Pennsylvania,  Ohio,  and  Indiana:  the  western  por- 
tions of  Nortli  Caiolina  and  South  Carolina:  and  the  northern  por- 
tions of  Georgia  and  Alabama.  Soil  and  climatic  conditions  in  this 
district  differ  greatly. 

Varieties  suggested  for  this  district  are:  White — Diamond.  Elvira*, 
Empire  State.  Hidalgo.  Niagarn.   RnniTiicl.  AVinchell*.  and   Wapa- 
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nuka;  red — Agawam,  Brighton,  Brilliant,  Catawba*.  Delaware, 
Goethe,  Lucile,  and  Goff ;  black — Campbell  Early,  Carman,  Concord*, 
Cynthiana*.  Hernito,  Hubbard,  Husmann,  Ives*,  Lenoir*,  Moore 
Early,  Norton*,  and  Worden.  It  is  believed  that  within  the  cross- 
lined  area  shown  on  the  map  in  this  district  there  are  thermal  loca- 
tions where  vinifera  varieties  grafted  on  ph3^11oxera-resistant  stock 
can  be  successfully  grown  in  addition  to  American  euvitis. 

DISTRICT   NO.  4 

Beginning  in  southeastern  Virginia,  this  large  district  extends 
through  the  central  portions  of  North  Carolina,  South  Carolina, 
Georgia,  Alabama,  and  Mississippi;  western  Tennessee  and  Ken- 
tucky ;  southeastern  Missouri ;  eastern  and  southern  Arkansas ;  south- 
ern Oklahoma ;  the  northern  half  of  Louisiana ;  and  all  of  eastern 
Texas  except  that  portion  bordering  on  the  Gulf  of  Mexico.  It  is 
characterized  by  long,  hot  summers,  and  owing  to  its  extent  great 
differences  are  found  in  its  winter  climate  and  in  its  soils.  Varieties 
suitable  for  the  eastern  and  western  portions  are  given  separately,  for 
the  sake  of  greater  accuracy. 

Eastern  portion :  White — Diamond,  Empire  State,  Elvira*,  and 
Niagara;  red — Agawam,  Brighton,  Brilliant,  and  Delaware;  black — 
Concord*,  Carman,  Lenoir*,  Moore  Early,  and  Hubbard.  Where 
the  lined  portion  of  the  map  extends  into  this  district  the  varieties  of 
the  muscadine  group,  including  Thomas,  James,  Eden,  Flowers, 
Mish,  and  Scuppernong,  also  succeed. 

Western  portion:  White — Gold  Coin,  Wapanuka.  Winchell*,  and 
Kommel;  red — Headlight,  Brilliant.  Brighton,  and  Last  Rose; 
black — Husmann*,  Fern  Munson*.  Moore  Early,  and  Carman. 

DISTRICT   NO.   5 

This  district  includes  the  entire  southeastern  coastal  plain  south 
and  east  of  district  4  from  the  James  River  in  Virginia  to  and  in- 
cluding Florida,  thence  along  the  Gulf  coast  to  the  Rio  Grande. 
The  muscadine  groups  are  native  here,  and  the  soil,  climatic,  and  other 
conditions  are  particularh-  suited  to  them.  Since  they  will  produce 
some  fruit  with  practically  no  care,  culture,  training,  or  pruning, 
and  because  of  their  resistance  to  prevalent  fungous  diseases  so  com- 
mon to  euvitis,  muscadine  varieties  have  been  the  leading  grapes 
in  this  section  since  the  earliest  white  settlements  Avere  made.  In 
Figure  10  vertical  lines  show  where  Vitis  rotundifoUa  is  native,  hori- 
zontal lines  where  F.  rniunsomam^i  is  native,  and  crosslines  near  and 
along  the  Gulf  coast,  where  V.  rotundifoUa  can  be  grown.  The 
Scuppernong  is  the  onl}^  listed  light-colored  variety,  and  is  more  ex- 
tensively grown  than  all  the  other  catalogued  varieties  combined. 
The  better  catalogued  dark-colored  sorts  are :  Eden,  Flowers,  James, 
Memory,  Mish,  and  Thomas,  all  of  which  are  pistillate  and  should 
be  interplanted  with  a  sufficient  number  of  staminate  vines  to  pol- 
linate them. 

Euvitis  varieties  suggested  for  this  district  are:  White — ^Wapa- 
nuka, Hidalgo,  Niagara,  and  Krause;  red — Ellen  Scott,  Captivator, 
Last  Rose,  Delaware,  and  Valhallah;   black — Beacon.   Cloeta,  and 
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rrtrninii  li opting  s|)ecial  methods  of  traininp  and  by  praftinp 

on  phvlloxora-rosistant  stocks,  certain  vinifera  or  Euro|H»an  ^rai>o 

varieties'  have  been  prown.     Ho^vi.^ ...   <iw.x-  .....  ..,.<  i.  i  f,^j. 

i^^Mioral  planting  in  this  district 

DISTRICT  NO.  6 

This  district  includes  the  southern  half  of  Illinois,  most  of  Mis- 
souri, the  northwestern  half  of  Arkansas,  the  northern  and  eastern 
nnrt  of  Oklahoma,  all  of  easteiii  Kansas,  and  a  corner  of  southeastern 
\    '  '    -  ^;l.     It   has  rather  hot  sununers  and  fairly  cold  winters;  it 

I  fi-  troni  rollin*::  prairies  to  rather  pronounced  mountain  areas. 
li  includes  a  considerable  numlier  of  this  country's  most  important 
rivers. 

The  following  varieties  are  suggested  for  it :  Wiite — Diamond, 
Klvira*.  Empire  State.  Hidalgo.  Niagara,  Rommel,  and  Winchell*; 
red — Agawam.  Brighton.  Brilliant,  Catawba,  Delaware*.  Goethe, 
(toIT.  and  Lucile;  l)la(k — Camplndl  Earlv,  Concord*,  Cvnthiana*, 
lit'rnito,  Hubbard,  Husmann,  Ives*,  and  Moore  Early. 

DISTRICT    NO.  7 

I  This  district  embraces  the  extreme  southern  portion  of  Wisconsin, 
orthwestern  Illinois,  eastern  and  southern  Iowa,  and  tiie  central 
ortion  of  eastern  Nebraska — a  rather  rolling  open  country,  hH\  in'"^ 
ither  severe  winters  and  a  moderately  long  growing  season. 
Varieties  that  may  be  grown  successfully  are:  White — Diaiinum 
llvira,  Empire  State,  Niagara,  and  AVinchell*;  red — Brighton.  Dela- 
ware*. Goff.  and  Lucile:  black — Campbell  Early,  Concord*,  Heraito, 
ves*,  Moore  Early,  and  Worden. 
DISTRICT  NO.  8 

This  district  embraces  northeastern  Michigan;  northern  Iowa;  cen- 
tral Wisconsin:  southern  Minnesota  and  South  Dakota;  almost  all  of 
eastern  Oregon,  eastern  Washington,  and  eastern  Colorado;  western 
Montana,  Nebraska,  and  Kansas;  and  almost  all  of  Wyoming  and 
Idaho.  It  is  larger  than  any  other  district  and  varies  much  in  soil, 
climatic,  and  other  conditions.  It  is  characterized  by  low  winter 
temperatures  and  drying  winds,  a  large  part  having  very  limited 
lain  fall.  No  part  is  particularly  well  aciapted  to  grape  growing, 
ind  in  it  only  the  very  hardy  varieties  have  a  chance  of  succeeding. 
rho.se  for  the  eastern  and  western  portions  are  stated  separately. 

Eastern   portion:  White — Diamond,   Elvira.   Niagara,   and    Win- 
hell*;  red— Brilliant,  Delaware*,  and  Goff;  black— Cnnr...,.J*   Tv...* 
I^enoir*,  Moore  Early,  and  Worden. 

Western  poi-ticm:  ^\Tiite — Diamond  and  Winchell;  r<'«i — -v;:;i\vmiii, 
Goff,  Delaware*,  and  Vergennes;  black — Concord*,  Isabella,  and 
Worden. 

Attention  is  called,  however,  to  some  localities  in  the  western  por- 
tion of  this  district  in  which  the  choicer  and  more  tender  grapes, 
including  the  vinifera  varieties,  can  be  grown  under  irrigati(m  if  the 
vines  are  winter  covered.  Six  of  these  localities  are  in  Washington, 
Oregon,  and  T-i.,i->     I'u,.,.  ^.v.  ;.>.i;p.,|f>f]  |,y  f.y.^,^.^.||p^,.    ;..  v;.. ^q 
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DISTRICT  NO.  9 

This  district,  a  portion  of  the  southern  Great  Plains  area,  includes 
the  central  part  of  Texas,  western  Oklahoma,  and  eastern  New  Mex- 
ico. It  is  characterized  by  comparatively  high  altitude,  limited  rain- 
fall, and  rather  constant  winds. 

The  following  varieties  are  suggested  as  likely  to  succeed  in  it: 
White — Gold  Coin,  Hidalgo,  Krause,  Rommel,  and  Wapanuka; 
red — Captivator,  Delaware*.  Ellen  Scott,  Last  Rose ;  black — Bailey* 
Beacon,  Carman,  Cloeta,  Herl>emont*,  Husmann,  Lenoir*,  and 
Manito. 

DISTRICT   NO.   10 

District  No.  10  includes  only  southern  New  Mexico  and  the  extreme 
western  portion  of  Texas.  Its  winter  temperatures  are  not  very  low. 
Indicated  on  the  map  as  cross-lined  patches,  there  are  some  irrigated 
districts  in  the  Rio  Grande  and  Pecos  Valleys  of  New  Mexico  and 
in  the  El  Paso  section  of  Texas  in  which  a  few  vinifera  varieties  are 
grown,  the  Mission  being  the  principal  one.  Sultanina  {Thompson 
Seedless)^  Sultana,  Alexandria,  Black  Hamburg,  and  other  varieties 
have  been  tried  there  and  might  succeed,  especially  if  given  winter 
protection. 

DISTRICT  NO.   11 

This  district  comprises  western  Colorado,  the  northwestern  half 
of  New  Mexico,  the  northern  half  of  Arizona,  all  of  Utah  and  Ne- 
vada, and  the  mountainous  portion  of  eastern  California.  It  varies 
exceedingly — from  snow-capped  mountains  of  high  altitude  to  irri- 
gated valleys.  In  the  dry-land  areas  conditions  are  adverse  to  grape 
culture  and  are  prohibitive  at  altitudes  exceeding  7,000  feet.  Com- 
mercial grape  culture  should  not  be  attempted  in  this  district  except 
in  irrigated  localities  free  from  alkali.  Two  such  localities  in  Colo- 
rado and  one  in  Utah  are  shown  on  the  map. 

If  grafted  on  phylloxera-resistant  stocks,  the  more  hardy  vinifera 
varieties  can  probably  be  grown  in  this  district,  especially  if  winter 
protection  be  given  them.  These  include  such  sorts  as  Black  Ham- 
burg, Chasselas  de  Fontainebleau,  Flame  Tokay,  Jura  Muscat,  Syl- 
vaner*,  and  Zinfandel*. 

American  varieties  (which  should  need  no  winter  covering)  sug- 
gested for  trial  planting  are :  A^Hiite — Diamond,  Niagara,  and  Win- 
chell* ;  red — Brighton,  Goff ,  and  Delaware*  ;  black — Concord*,  Isa- 
bella, and  Worden. 

DISTRICT   NO.   12 

This  district  embraces  the  extreme  northwestern  portion  of  Cali- 
fornia, western  Oregon,  and  western  Washington.  Such  vinifera 
varieties  as  Black  Hamburg,  Chasselas  de  Fontainebleau,  Flame 
Tokay,  Jura  Muscat,  Sylvaner*,  Sauvignon  Vert*,  and  Zinfandel* 
have  succeeded  in  the  Willamette  Valley  and  in  southwestern  Oregon. 

The  prevailing  conditions,  however,  indicate  that  better  results 
would  l:>e  obtained  with  improved  American  varieties.  Suggested 
for  trial  planting  in  this  district  are  :  White — Diamond,  Niagara,  and 
Winchell*  ;  red — Agawam,  Brighton,  and  Delaware* ;  black — Con- 
cord. Campbell  Early,  and  Worden. 
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DISTRICT  NO.   13 

AVith  the  exception  of  a  numlx»r  of  developments  in  the  southern 
nortion  of  Arizona  in  recent  vears,  the  grape  production  of  district 
No.  13  is  lonitt'd  entirely  in  California. 

In  the  soiitheiii  part  of  this  district,  and  in  the  southern  half  of 
California,  winch  includes  the  principal  raisin-producing  section,  the 
following  are  the  important  varieties  jjrown:  ^luscat  of  Alexandria*. 
Sultanina*  (Thompson  iSeedlefts) ,  Malapi,  Listan  (Golden  Chas- 
.srA7,v),  Zinfandel*,  Alicante  Bouschet*,  Feher  Szagos*,  Emperor, 
Sultana*,  Mission*,  Panariti*,  Ohanez,  Ilunisa,  and  Castiza. 

From  the  central  portion  (»f  California  to  and  indudinj^  the  north- 
ern end  of  district  \o.  13,  the  choicest  varieties  for  table,  stora«;e, 
juice  purposes,  and  shipping  grapes  have  been  grown,  among  the 
more  important  being  Alicante  Bouschet*,  Calmette*,  Carignane*, 
Black  Hamburg,  Black  Prince,  Burger*,  Cabernet  Sauvignon*,  Chab- 
lis*,  Cliasselas  Dore,  Chauche  Gris*,  Chauche  Noir*,  Cinsaut,  Corn- 
ichon,  Ferrara.  Flame  Tokay,  Green  Himgarian*,  Grenache*,  Gros 
Guillaume,  Mataro*,  Mission*,  Mourastel*,  Muscateller.  Olivette 
Blanche.  Ohanez.  Panariti*,  Pedro  Ximines*,  Petit  Syrah*,  Prune  de 
Cazouls,  Sauvignon  Vert*,  Semillon*,  Sultanina*,  Sylvaner*,  Valde- 
penas,  Veltliner*,  and  Zinfandel*. 

Under  present  conditions  the  following  varieties  are  suggested  for 
he  various  purposes  for  which  grapes  are  now  used.  For  juice  pur- 
loses — Petit  Svrah*,  Grenache*,  Carignane*,  Alicante  Bouscnet*, 
fission*,  and  t*alomino*;  for  juice  and  table-grape  purposes — Gros 
Tuillaume,  Prune  de  Cazouls,  Black  Hamburg,  Muscat  Hamburg, 
Mack  Prince,  and  Alexandria;  for  shipping — Castiza,  Gros  Guil- 
ume,  Ohanez.  Emperor,  Cornichon,  Olivette  Blanche,  Muscat  Ham- 
urg,  Monukka,  Prune  de  Cazouls,  Tenet  Monstre,  and  Red  Muscat; 
or  raisins — Alexandria.  Monukka,  and  Sultanina;  for  currants — 
anariti. 

BRIEF  DESCRIPTIONS  OF  THE  VARIETIES 

There  are  four  kinds  of  flowers  in  grapes :  The  practically  pistil- 
late or  female  flowers  with  weak,  recurved  stamens,  which  usually  do 
not  produce  viable  pollen  (varieties  producing  such  flowers  are  self- 
sterile)  ;  staminate  or  male  flowers  with  abundance  of  virile  pollen 
but  with  abortive  pistils,  nonfruitful;  perfect  or  hermaphrodite  self- 
fertile  flowers;  and  gradations  among  these  three  classes,  presenting 
varying  degrees  of  self-sterility  or  fertility. 

For  home  plantings  of  the  American  native  bunch  grape  sorts  that 
usually  are  self-fertile  or  an  assortment  of  varieties  are  suggested. 
Their  flowering  characteristic  is  seldom  an  important  consideration. 
If,  in  commercial  graj^e  growing,  it  is  desii*ed  to  produce  a  special 
variety  which  is  self-sterile,  the  vines  must  be  inteq:)lanted  with 
varieties  blossoming  at  the  same  time  and  having  an  abundance  of 
virile  pollen.  One  such  vine  usually  is  sufficient  to  pollinate  10  self- 
sterile  vines.  The  following  brief  descriptions  of  grape  varieties 
cover  both  the  self-fertile  and  self-sterile  varieties.  These  descrip- 
tions not  only  mention  specifically  the  districts  in  which  each  variety 
can  be  grown,  but  indicate  the  special  merit  or  importance  of  eacn 
variety  and  state  whether  it  is  commercially  grown. 
93349'— 32 3 
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The  sugar  content  in  the  expressed  juice,  as  determined  by  Balling- 
scale  readings,  is  given  when  available.  Several  readings  for  each 
vinifera  variety  were  obtained  through  several  seasons,  and  the  range 
of  the  tests  is  given.  Sugar  readings  for  the  same  variety  will  differ 
from  year  to  year  and  under  different  growing  conditions.  There- 
fore, the  range  within  which  the  readings  on  the  variety  are  likely 
to  fall  is  given. 

For  the  American  euvitis  and  muscadine  grape  varieties  a  single 
reading,  representing  the  average  of  a  number  of  Balling-scale  deter- 
jninations,  is  given.  It  is  believed  that  these  readings  represent  ap- 
])roximately  the  average  for  well-grown,  well-matured,  typical  grapes 
of  each  variety.  The  same  applies  to  the  acidity  readings,  which 
are  expressed  as  tartaric  acid  in  grams  per  100  cubic  centimeters. 

J.  S.  Caldwell  and  others  have  shown  that  the  specific  gravity  of 
the  juice  as  read  on  the  Balling  scale  is  not  an  exact  measure  of  the 
sugar  content  of  the  juice,  considerable  differences  being  noted  some- 
times between  Balling-scale  readings  and  actual  chemical  determina- 
tions. However,  Balling-scale  readings  are  widely  used,  especially 
in  California,  as  a  measure  of  maturity  and  quality  in  grape  varieties, 
even  though  they  do  not  accurately  measure  the  sugar  content. 

VINIFERA  TYPE 

Because  none  of  the  vinifera  varieties  resist  the  Phylloxera  viti- 
foliae^  all  will  need  to  be  grown  by  grafting  on  phylloxera-resistant 
stocks. 

WHITE    VARIETIES 

Alexandria. — Syn.,  Mnsmt  of  Alexandria.  (Vin.)  Origin,  Africa.  Vine  a 
robust,  medium,  stocl^y  grower,  productive,  but  does  not  always  set  well. 
Flowers  self-fertile.  Cluster  straggling,  long,  loose,  never  compact  even  when 
perfect ;  peduncle  long,  reddish  brown.  Berry  large,  ellipsoidal,  surface 
smooth,  yellowish  green,  bloom  white :  adherence  excellent.  Skin  tough  and 
thick.  Flesh  meaty,  tirm,  fairly  jnicy.  Flavor  aromatic,  musky,  fruity,  and 
rich;  quality  excellent.  Sugar  19°  to  29°  Balling;  acid  0.46  to  0.66.  Ripens 
midseason.  This  is  the  most  important  raisnin  variety,  also  a  very  important 
shipping  grape,  as  it  carries  well,  looks  well,  and  its  peculiar  muscat  flavor 
is  much  admired.  It  seems  to  have  been  first  cultivated  by  the  Arabs.  Sug- 
gested for  districts  10  and  13. 

Ohanez. — Syn.,  Almeria.  (Vin.)  Origin,  Spain (?).  Vine  a  robust,  stocky, 
open,  vigorous  grower.  Very  productive,  but  not  self-fertile  and  should  be 
interplanted  with  a  pollinizer.  Cluster  medium  to  above  medium  and  uniform  in 
size,  fairly  loose  to  compact ;  globose,  conical,  occasionally  shouldered ;  peduncle 
long  and  stout.  Berry  medium  to  large,  persistent  and  firm,  oval,  often 
slightly  flattened  at  both  ends,  dull  yellowish  green  with  occasional  brownish 
markings  on  sunny  side.  Skin  medium  thick,  tenacious,  adheres  to  pulp. 
Flesh  greenish  white,  tenacious,  tirm  :  when  fully  ripe  of  .uood  quality.  Flavor 
indifferent  Sweetwater.  Sugar  20°  to  24°  Balling;  acid  0.56  to  0.90.  Ripens 
late.  Noted  for  superior  shipping  and  storage  qualities,  which  make  it  exceed- 
ingly valuable,  but  should  be  grown  for  no  other  purpose.  Suggested  for 
district  13. 

Olivette  Blanche. —  (Vin.)  Origin,  France.  Vine  a  vigorous  spreading  grower, 
productive.  Flowers  self-fertile.  Cluster  large  to  very  large,  triangular  and 
cylindrically  tapering,  sometimes  slightly  shouldered,  medium  loose  but  well 
filled,  peduncle  rather  thin  and  long.  Berries  oval,  medium  to  above  medium 
in  size,  color  light  yellow,  flushed  light  brown  on  sunny  side,  bloom  white, 
heavily  veined,  slightly  transparent,  persistent,  rather  tirm.  Skin  thin,  tough, 
adheres  slightly  to  pulp.  Flesh  meaty,  moderately  tirm,  juicy,  somewhat 
coarse-grainetl.     Flavor  fruity,  pleasant,  sprightly,  with  slightly  milky  after- 
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tastp.    Sugar  20*  to  24*  BalllnR;  acid  O.SS  to  0.90.    Ripens  tnedinni  late.    A 

valuabh'  sliipplntr  grnp<»  of  attractlvo  apiKMiranoo  and  gm^d  keeping  qualities. 
Also  maUt's  a  ;:«mhI  rnisin.     Stii;^'«'st»il  f«»r  districts  10  niid   i:{. 

Palomino."  I'Inoiu'ously  (iolden  ChasMvlas.  (Vln. )  <>•';..  <..;..  \i....  ,  jj,. 
orous,   rather  strong  grower,   very   prmluctlve.     FIon  .*r 

largo,  coniral.  loose,  somewhat  llmhy.     llenies  alwA'o  i  „      ..     ./♦•. 

slightly  oblate,  light  gret»n  to  yellow,  transparent;  adhereni-e  goo<l.  Hkln 
me<liuDi  thick  and  medium  tough.  Flesh  fairly  meaty,  rather  Hoft.  Juicy. 
Flavor  sweetwater,  rlih ;  quality  very  good.  Sugar  21*  to  26.6*  Balling; 
aeid  0.35  to  O.tJT.  HIpens  mhlseason.  An  all-around  good  grape,  which  has 
l>een  very  extensively  y:rown  for  white-juice  purposes,  but  also  ships  well.  Sug- 
gested for  districts  10  and  1.3. 

Pedro  Ximcncs. —  (N'lu.)  Origin,  .^'Jpain.  Vine  a  very  vigorous  grower  and 
productive.  Flowers  self-fertile.  Clusters  large,  cyllndrjK'onlcal.  .sfmictlmes 
shouldered,  loose  to  well  tilled.  Berries  medium  t(»  large,  slightly  olt'"  •'  n^ht- 
gnM»n  color  changing  to  golden  at  maturity:  bloom  whlt<';  adh»reii<  nt. 

Skin  medium  thin,  tough.    Flesh  pulpy,  fairly  juicy,  swe<*t.  and  of  g«  ny. 

Sugar  21°  to  23°  Balling:  achi  0.4(j  to  0.07.  RiiH'ns  midsea.'^on.  »Sliips  fairly 
well  and  is  an  excellent  white-juice  grape.     Suggested  for  distrlct.s  10  and  13. 

Sultanina. — Syn.,  Thompson  Seedless.  (Vin.)  Origin.  Persia (V).  Vine  a 
strong,  long-jointed,  slender  grower.  Exceedingly  produ'tive.  Flowers  .self- 
fertile.  Cluster  long,  fairly  loose,  often  fairly  c<mipact,  large,  from  6  to  16 
inches  long:  pe<luncle  1%  to  2  inches  long,  meilium  sized.  Berries  oblong, 
abtive  medium  size.  %  to  %  ineh  by  %  to  1  inch:  adherence  good.  Color  light 
yellowish  sreen.  Hushed  when  fully  ripe:  blo«nn  white  and  ^'htssy.  Skin  medium 
thick,  tough.  Flesh  fairly  meaty,  mo<lerately  tirm.  fairly  juicy;  tlavor  swet't 
with  delicious  acidity.  Sugar  22"  to  27.8°  Ballinj:;  acid  0.45  to  1.22.  Ripens 
early.  An  excellent  des.sert,  table,  shipping,  und  raisin  grape,  iM)pular  and 
most  valuable.  The  seedless-raisin  grape  of  commerce.  Suggested  fi 
tricts  10  and  13. 

Sultana. —  (Vin.)  Origin,  Persia(?).  Vine  strong,  slender;  fairly  it.ng 
jointed  grower;  productive.  Flowers  self-fertile.  Cluster  very  large  and  loose, 
shouldered ;  peduncle  rather  long  and  slender.  Berries  smidl.  globular,  golden 
yellow :  bloom  white.  Skin  fairly  thin  and  tough,  adherini:  to  pulp.  Flesh 
tirm,  sweet,  juicy,  and  without  seeds.  Sui;ar  2;i.5°  Balling;  acid  0.89.  Ripens 
medium  early.  Noted  as  seedless-raisin  gra|)e.  also  makes  a  very  delicate  juice 
of  straw  color  and  great  body.     Suggested  for  distri<ts  10  and  13. 

Terret  Monstre. — Erroneously  Malaga.  (Vin.)  Origin.  Spain(?).  Vine  very 
vigorous  and  very  productive.  Flowers  self-fertile.  Cluster  large  to  very 
large,  regularly  tapering,  slightly  compact ;  peduncle  solid,  long.  Berries  large* 
ellipsoidal,  sometimes  slightly  obovoid,  yellowish  green  at  ripening  time  with 
ni.sset  spots  when  overripe.  Bloom  white,  adherence  g<»od.  Skin  thi<k,  tough, 
adhering  to  puli).  Pulp  slightly  juicy,  firm.  Flavor  sweetwater.  Sugar  22.6** 
to  24.8'  Balling;  acid  0.44  to  0.05.  Ripens  niid.^eason.  This  has  been  the 
most  important  white  table  grape  grown  in  California.  It  has  frequently  been 
used  as  a  raisin  grape.    Suggested  for  districts  10  and  13. 

Panariti. —  (Vin.)  Origin.  Greece.  I'nited  States  Department  <if  Agriculture 
introduction  No.  (V429  in  1901.  Vine  robust,  slightly  spreading,  dense  upright 
grower,  very  productive  when  girdled  at  blossoming  time.  Flowers  self-fertile. 
Cluster  very  long,  almost  cylindrical.  fre(iuently  enlarged  at  terminal,  often 
shouldered,  sometimes  winged,  medium  compact ;  peduncle  medium  size,  long, 
soft,  fleshy,  brown.  Berry  globular,  very  small,  smooth,  amber,  bloom  white, 
I>ersistent.  iirm.  and  seedless.  Flesh  white,  soft,  juicy,  and  of  excellent  quality. 
Flavor  rich,  .sweet,  and  characteri.stic.  Sugar  28*  to  ;i5*  Balling;  add  0.57 
to  0.77.  Second  crop  clusters  small,  round,  with  large-seeded  In-rrles.  Ripens 
very  early.  Best  variety  for  <uring  into  currant.s,  A  juicy  grai)e  of  .superior 
value.  Because  of  its  extreme  earliness,  rich  eating  quality,  and  .seedless  berries 
a  trade  outlet  as  a  very  early  eating  and  shipping  grai)e  is  po.sslble.  Suggested 
for  district  13. 

BED    VARIETIES 

Castiza. — Syn..  Mararille  de  Malaga.  (Vin.)  Origin,  Spain,  Introduced  by 
the  United  States  Department  of  Agriculture  In  1!K)5.  Vine  a  robust,  upright, 
spreading  grower,  very  vigorous  and  very  productive.  Flowers  self-fertile. 
Clusters  large  to  very  large,  fairly  loose  to  compact,  conical,  gradually  tapering, 
slightly   single-shouldered    and    sometimes   double-shouldered;    i>eduncle   stout, 


18 

woody,  long,  light  brown.  Berry  bright  to  dark  red  with  bluish  bloom,  globu- 
lar to  oval,  persistent.  Skin  thick,  tough,  adheres  to  pulp;  pigment  light  red. 
Flesh  pearly,  meaty,  firm,  fairly  juicy,  and  excellent  in  quality.  Flavor  fruity 
Sweetwater.  Sugar  22°  to  26°  Balling;  acid  0.42  to  0.57.  A  remarkably  hand- 
some red  grape  of  excellent  merit  and  fine  eating,  shipping,  and  storage  quali- 
ties     Suggested  for  district  13. 

Chasselas  de  Fontainebleau. —  (Vin.)  Origin  uncertain.  Vine  a  vigorous,  free 
grower,  very  productive.  Flowers  self-fertile.  Cluster  medium  to  below  in 
size,  long,  tapering,  broadly  shouldered,  and  somewhat  loose.  Berries  medium 
to  below  in  size,  globular,  pale  greenish  yellow,  transparent  when  fully  ripe, 
flushed  with  bright  cinnamon  russet  on  sunny  side.  Flesh  firm  yet  tender, 
juicy,  sweet,  and  agreeable  to  the  palate.  Sugar  23°  to  26.4°  Balling;  acid  0.46 
Lo  0.55.  Ripens  medium  early  to  midseason.  The  most  generally  grown  grape 
in  all  vinifera  grape-growing  countries.  Is  a  good  all-purpose  grape  and  makes 
a  white  juice  of  excellent  quality.     Suggested  for  districts  10  and  13. 

Red  Muscat. — Syn.,  Red  Hanepoot.  (Vin.)  Origin,  Africa.  Vine  a  robust, 
stocky  grower,  very  productive.  Flowers  self-fertile.  Cluster  medium  loose  to 
fairly  compact,  long  tapering;  peduncle  medium  to  long,  reddish  brown.  Berry 
large,  ellipsoidal,  surface  smooth,  yellowish  red;  bloom  white;  adherence  excel- 
lent. Skin  tough  and  thick.  Flesh  meaty,  firm,  fairly  juicy.  Flavor  aromatic, 
fruity,  and  rich,,  and  of  excellent  quality.  Sugar  22°  to  30°  Balling;  acid 
0.47  to  0.67.  Ripens  midseason.  A  handsome  eating  and  shipping  grape  of 
excellent  quality.     Suggested  for  district  13. 

Emperor. —  (Vin.)  Origin  unknown.  Vine  a  vigorous,  long,  spreading  grower, 
often  very  productive.  Flowers  self-fertile.  Clusters  large,  pyramidal,  loose 
to  well  tilled ;  peduncle  very  long,  medium  hard.  Berries  large,  obovoid, 
elongated,  pulpy,  medium  juicy,  color  grizzly  to  dark  cherry  red.  Skin  medium 
thick  and  medium  tough.  Flesh  greenish  white,  firm.  Flavor  indifferent. 
Sugar  20°  to  24°  Balling;  acid  0.63  to  0.94.  Ripens  late.  The  Emperor  is 
one  of  the  leading  late-shipping  and  storage  grapes  grown  in  California.  Sug- 
gested for  district  13. 

Flame  Tokay. —  (Vin.)  Origin,  Algeria (?).  Vine  a  vigorous,  erect,  stocky 
grower;  very  productive.  Flowers  self-fertile.  Clusters  large  to  very  large, 
almost  flat  on  end.  firm,  not  juicy,  color  red.  Skin  medium  thick,  medium 
tough.  Flesh  greenish  white,  firm,  and  of  fair  quality  when  fully  ripe. 
Flavor,  indifferent  sweetwater.  Sugar  20.8°  to  27°  Balling;  acid  0.48  to  0.76. 
Ripens  midseason.  A  good  shipping  grape  and  should  be  grown  for  that 
purpose  only.  At  present  the  most  extensively  grown  shipping  grape  of 
California.    Suggested  for  districts  10  and  13. 

BLACK    VARIETIES 

Alicante  Bouschet. —  (Vin.)  Origin,  France.  Vine  a  fairly  vigorous  trailing 
grower  and  very  productive.  Flowers  self-fertile.  Clusters  rather  large,  well 
filled,  and  short,  with  heavy  shoulders  or  wings;  peduncle  long  and  stout. 
Berries  medium  or  above  medium  in  size,  round  to  slightly  oval,  firm,  dull 
black  with  abundant  bloom;  pulp  firm;  juice  dark  red.  Skin  medium  thick 
and  medium  tough.  Sugar  20°  to  24.9°  Balling;  acid  0.67  to  1.89.  Ripens 
midseason.  This  variety  is  used  almost  exclusively  for  juice.  Its  productive- 
ness, deep  color,  and  good  shipping  qualities  make  it  valuable  for  this  purpose. 
Suggested  for  district  13. 

Black  Hamburg. —  (Vin.)  Origin,  Austria.  Vine  vigorous,  erect  grower,  very 
productive.  Flowers  self-fertile.  Clusters  medium  to  large,  pyramidal,  cylin- 
drically  tapering,  compact ;  peduncle  short  to  medium  length,  rather  thick. 
Berry  large,  globular  to  slightly  oval,  purple  with  bluish  bloom,  meaty,  per- 
sistent. Skin  thick,  fairly  tough ;  pigment  red.  Flesh  juicy,  soft.  Flavor 
Sweetwater  and  aromatic  when  fully  ripe.  Sugar  20°  to  28°  Balling;  acid 
0.64  to  0.73.  Ripens  midseason.  A  good  all-purpose  grape,  and  adjusts  itself 
to  many  diversified  conditions.  Perhaps  the  best-known  vinifera  variety.  It 
has  been  grown  more  extensively  under  glass  than  any  other  variety.  Suggested 
for  districts  10  and  13. 

Black  Prince. —  (Vin.)  Origin,  unknown.  Vine  strong,  vigorous,  very  produc- 
tive. Flowers  self-fertile.  Clusters  very  large,  tapering  regularly  and  gradu- 
ally from  the  shoulder  downward,  sometimes  almost  cylindrical.  Beri-ies 
medium  in  size,  ovate,  dark  purple  with  heavy  bloom,  persistent.     Skin  thick, 
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Flavor    iruity,    spriKhily.    s\vi*«>t\vnh'r.      1<I|m'iis    in  ul    all- 

l»uiiMise  i:iJi|'»'     •  1    ii   shlpiKT,  uiul  au  excellent  redjin       ,;.     .  ..^^  .teil  for 

«li>trhi  13. 

Carignanc.  OrlfTlii.  Spuiii.     Vine  vlRorous.  uprlRht  grower,  very  pro- 

ilurtive.  Flow t  Is*  bflf- fertile,  riiister  cyllinlriejil.  with  InronxpieiKtuA  8houI<ler, 
coiupaet,  lueWliiiiJ  to  larire:  peduiuMe  iiiediuin  Ion;;.  ll>:lit  luown,  wooHy,  Berries 
medium  si/.ed.  almost  ^Mohular,  dark  purplish  blue  wiili  abuiidant  bl(»om,  i>er- 
Histeiit.  mi'diuin  linn.  SIxin  nualeratt'ly  thick,  coarse,  somiwhat  astrlnpeiit. 
Flesh  colorless,  sweet.  Juicy,  medium  tlrtn,  of  excellent  quality.  SuKar  22V.'* 
to  24"  Hallinu:  auid  O.SO  to  1.21).  UIikmjs  medium  late;  ships  fairly  well. 
Makes  an  exrelleiit  red  juice  and  l.s  also  a  pmkI  all-purpoKe  Krapc.  Su^Kexted 
for  district  13. 

Cornichon. —  (Vin.)  Origin,  oriental.  Vine  viporous,  erect,  very  prmluctlve. 
Flowers  self-fertile.  Clusters  larjre.  branched,  l<M»se,  with  lonj?.  strong,  but 
slender  pedicels;  peduiu-le  light  olive  green,  short,  tender.  Herries  large, 
ellipsoidal,  elongated,  somewhat  Irregidar.  !ilac-k  with  abundant  bloom.  Skin 
thick,  nicaty.  tart,  tough:  pigment  dark  red.  Flesh  watery,  meaty,  firm.  Flavor 
very  plea>ant  and  friiily.  .^ugar  L'O"  to  21°  Italling;  a<*ld  n.."»7  to  <».1M).  Hipens 
ml<iseason.  Kxcellent  for  dessert  antl  market,  passable  for  Jui<-o  purposes.  A 
very  handsome  grape  of  uniform-sized  clusters,  ships  and  sells  well.  Sugg(*sted 
for  district  IS. 

Ferrara. —  <Vln.)  Origin,  Spain.  Vine  vigorous  and  proiluctlve.  Flowers 
self-fertile,  ('luster  large,  conical,  elongated,  loose;  pe<luncle  v«'ry  long,  some- 
what woody.  Herrics  large,  ellipsoidal,  jjurplish  black.  (»f  neutral  flavor,  crisp. 
Skin  thick;  pigment  light  red.  Flesh  firm,  medium  juicy;  adlMMen<'e  good. 
Sugar  1JJ°  to  28.(5'  lialling;  acid  0.58  to  0.76.  Kipens  late.  Has  griod  storage 
and  shipping  (pialities.     Suggested  for  district  VA. 

Grcnache. —  (Vin.)  Origin.  Spain.  Vine  vigorous,  prwluctive.  Flowers  self- 
fertile.  Cluster  large,  short,  compact,  almost  as  broad  as  long,  often  heavily 
shouldered;  jiediUKle  large,  rather  hard,  eidarued  at  cane  and  near  cluster. 
Berry  large,  regular  in  size,  oval,  slightly  flattened,  dark  blue.  Skin  medium 
thick,  falrl.v  tough,  and  <'ontains  a  talr  amount  of  dark  red  pigment.  Juice 
fairly  abundant,  colorless.  Sugar  22.5°  t<>  24.8"  Balling  ;  acid  0.72  to  0.f)l.  Ripens 
rather  late.    Suggested  for  district  12. 

Gros  Guillaumc. —  (Vin.)  Origin,  France.  Vine  a  vigorous,  open  grower, 
productive.  Flowers  self-fertile.  Cluster  very  uniform  and  medium  in  size, 
fairly  l(K)se  to  compact,  cylindrical,  ending  abruptly,  frecjuently  heavily 
shoulden-d.  peduncle  medium  in  length  and  thickness,  woody,  reddish  brown. 
Berry  large,  globular,  sometimes  slightly  ovate,  smooth,  purple  with  blue  bloom, 
dull  gloss,  firm.  i)ersist«'nt.  Skin  moderately  thick,  tough,  adheres  slightly  to 
pulp;  piiiinent  reil.  I'lesh  na'aly,  firm,  .luicy.  excellent  in  qualit.v.  P'lavor  spi(X 
lively  Sweetwater;  juice  grape  and  excellent  for  dessert  and  shipping.  Hand- 
some, of  good  (luality.  Ripens  midseason.  Sugar  28"  Balling;  acid  0.52.  A  fair 
and  excellent  keeper.    Suggested  for  district  1.3. 

Hunisa. —  (Vin.)  Origin.  Syria.  United  States  Department  of  Agriculture 
intro<luction  Xos.  6124  Mn  lf)01 )  and  8583  (in  1J>02).  Vine  a  vigorous,  spread- 
ing grower,  exceedingly  productive.  Flowers  self-fertile.  Cluster  very  large, 
Umn,  loose.  cylin<lrical.  winged,  inclin<Hl  to  have  a  considerable  number  of 
"shot"'  and  undersized  Ix'rries ;  indunde  medium  size,  wiry,  olive  green. 
Berr.v  ovate,  oblong,  large  to  very  large.  pun>l«'  with  bluish-white  blo(»m,  glossy, 
firm,  persistiMit.  very  hands<une.  Skin  thick,  tenacious,  purple;  pigment  n»d. 
Flesh  meaty,  firm,  coarse  grained,  moderately  juicy,  good  cjuality.  Flavor 
sprightly,  sweetwater;  quality  very  good.  Sugar  21"  to  28°  Balling;  acid 
0..52  to  0.77.  RiiK'Us  late.  A  remarkably  hands<»me  grape  of  excellent  eating, 
shipping,  and  storage  qtialities.     Suggested  for  district  13. 

Jura  Muscat. —  (Vin.)  Origin,  uncertain.  Vine  fairly  vigorous  grower  and 
very  pri»«luctlve.  Flowers  self-fertile.  Cluster  medium  In  size,  medium  com- 
liact,  tai>ering.  cylindrical.  Berry  me<lium  to  below  medium  in  size,  globular, 
dark  purple;  adherence  good.  Skhi  medium  thick  and  tough.  Fl«*sh  fairly 
meaty,  firm,  medium  juicy.  Flavor  muscat,  rich ;  quality  good.  Sugar  26.5" 
to  28.S'  Balling:  acid  0.04  to  0.71.  Rlp«ns  medium  late.  A  good  all-purpose 
grape  and  ships  well.     Suggeste<l  for  districts  10  and  1.3. 

Mission. —  (Vin.)  Origin,  unknown.  Vine  robust,  vigorous,  very  productive. 
Flowers  <elf-fertile.  Cluster  medium  to  large,  tapering,  loose  to  fairly  com- 
pact;    pt^luncle  slander,  short,  yellowish   green,  brittle.    Berry   medium   size. 
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globular,  firm,  black  with  light-blue  bloom,  persistent.  Flesh  soft,  medium 
juicy.  Skin  rather  thick,  fairly  tough;  pigment  light  red.  Flavor  natural 
Sweetwater;  when  fully  ripe  rich  and  sweet.  Sugar  20.2°  to  29.4°  Balling; 
acid  0.46  to  0.75.  A  fair  white  or  red  and  sweet  juice  grape  of  fair  shipping 
quality.  Vinifera  grape  culture  in  this  country  began  with  this  grape.  Sug- 
gested for  districts  10  and  13. 

Monukka. — Syn.,  Black  Moiiukka.  (Vin.)  Origin,  Persia ( ?).  United  States 
Department  of  Agriculture  introduction  Nos.  26605  and  26606  in  1910.  Vine 
bushy,  robust,  drooi)iug,  dense,  very  vigorous,  very  productive.  Flowers  self- 
fertile.  Clusters  large  to  very  large,  loose,  cylindrical,  winged;  peduncle  light 
brown,  rather  long,  strong,  woody.  Berries  elongated  ovate  cylindrical  with  a 
tendency  to  be  flattened  at  apex,  grizzly  to  dark  purple  in  color,  blue  bloom,  dull 
gloss,  persistent,  firm.  Skin  moderately  thin,  lough,  adheres  to  pulp.  Flesh  not 
melting,  tender,  juicy,  firm,  of  excellent  quality.  Flavor  rich,  fruity,  pleasant 
-weetwater.  Practically  seedless  with  occasional  undeveloped  seeds.  Sugar  26^ 
io  30°  Balling;  acid  0.49  to  0.59.  Ripens  early.  Ships  fairly  well,  its  main 
defect  being  weak  pedicels,  which  cause  berries  to  drop  if  roughly  handled. 
Makes  an  excellent  raisin  and  is  a  fine  eating  grape  of  superior  dessert  quality. 
Also  makes  a  good  red  juice.     Suggested  for  district  13. 

Muscat  Hamburg. —  (Vin.)  Origin,  probably  England.  Vine  vigorous  and 
productive.  Flowers  self-fertile.  Cluster  of  medium  size,  loose,  conical,  long. 
Berry  oblong,  medium  to  above  medium  in  size,  purplish  black.  Adherence 
good.  Skin  medium  thin  but  tough.  Flesh  fairly  meaty,  rather  soft,  juicy. 
Flavor  muscat,  vinous,  rich;  quality  very  good.  Sugar  22.7°  to  27°  Balling; 
acid  0.55  to  0.71.  Rii>ens  midseason.  An  all-purpose  grape  of  excellent 
quality.  Very  popular  in  the  grapery  and  excellent  for  outdoor  culture. 
Suggested  for  districts  10  and  13. 

Petit  Syrah. —  (Vin.)  Origin.  French  Alps.  Vine  a  vigorous,  spreading  grower, 
very  productive.  Flowers  self-fertile.  Cluster  cylindroconical  in  shape  with 
shoulders  or  winged,  medium  to  above  medium  in  size,  compact,  black ;  peduncle 
long,  rather  thick,  herbaceous.  Berry  medium  and  of  even  size,  irregular  in 
shape  but  somewhat  elongated,  black  with  light  bloom,  persistent.  Skin 
medium  thin,  tough ;  pigment  dark  red.  Flesh  rather  soft,  colorless,  juicy, 
and  excellent  in  quality.  Flavor  spicy,  sprightly,  and  rich.  Sugar  18°  to  25.5° 
Balling;  acid  0.65  to  1.28.  Ripens  midseason.  It  is  essentially  a  juicy  grape, 
making  a  superior  red  juice.     Suggested  for  district  13. 

Prune  de  Cazouls. — (Vin.)  Origin,  France.  Introduced  by  the  United  States 
Department  of  Agriculture  in  1905.  Vine  very  vigorous  and  very  productive. 
Clusters  uniform,  medium  to  large,  wide,  intermediate  in  length,  tapering, 
sometimes  single  shouldered,  medium  loose  to  w^ell  filled;  peduncle  medium 
short,  thick,  woody.  Berries  medium  to  large,  slightly  oblong,  black  covered 
with  bluish  bloom,  slightly  glossy,  firm,  persistent.  Skin  rather  thick,  medium 
tough,  slightly  adherent  to  pulp;  pigment  wine  colored.  Flesh  pearly,  juicy, 
fine  grained,  meaty,  good  in  quality.  Flavor  sprightly,  fruity,  rich.  Sugar  22° 
to  26°  Balling;  acid  0.43  to  0.82.  Ripens  midseason.  An  exceptionally  hand- 
some fine  table,  shipping,  and  storage  grape.  Ships,  carries,  and  keeps  well. 
Suggested  for  district  13. 

Zinfandel. —  (Vin.)  Origin,  Hungary.  Vine  an  erect,  stocky,  spreading 
grower.  Very  productive.  Flowers  self-fertile.  Clusters  medium  to  above  me- 
dium, quite  full,  usually  heavily  shouldered ;  peduncle  medium  size,  woody, 
stocky.  Berry  round,  medium  to  above  medium  in  size,  five-eighths  inch  in 
diameter,  surface  smooth.  Skin  thin,  moderately  tender,  dark  purple  wath 
heavy  light  bloom ;  pigment  red.  Flesh  white,  meaty,  firm,  very  juicy.  Flavor 
vinous,  fruity,  and  spicy.  Sugar  19.5°  to  25°  Balling;  acid  0.75  to  1.11.  Ripens 
midseason.  A  good  eating  and  excellent  juice  grape.  It  has  been  and  still  is 
the  most  extensively  grown  vinifera  red-juice  grape.  Suggested  for  districts 
10  and  13. 

AMERICAN   EUVITIS  TYPE 

The  cultural  properties  of  the  American  indigenous  grape  species 
from  which  improved  varieties  have  been  developed  or  which  have 
been  hybridized  to  produce  varieties  now  grow  n  to  some  extent  in  the 
United  States  are  given  in  Table  1.  Knowing  the  characteristics  of 
these  native  species  and  their  habitat  is  helpful  in  determining  the 
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ndaptabilitj'  of  varieties  derived  from  them.  In  the  following  de- 
i-riptions  of  varieties  the  ahhreviations  ■•  followin^X  the  variotal  names 
how  tlie  narcntap'  of  the  variety.  Where  known,  the  State  and  the 
(»ar  in  wnich  the  variety  was  orVii»»»te<l  or  discovered  are  stated,  as 
At'll  as  tlie  purposes  for  which  the  varieties  are  be.st  suited  and  tho 
iistricts  to  wliich  they  are  best  adapted. 

Their   parcntajrt'  and   the   native  envirofimcnts   under   which   the 

|>arent  species  thrive  are  all-important   in  deteiininin^'  the  adapta- 

l>ilitv  of  American  native  «rrape  varieties.    Htmie  cold-resistant  s|)ecie.s 

persist  in  the  unnv  northern  States;  others  are  heat  resi.stant|  .still 

thers  thrive  under  subtropical  environments  or  where  various  inter 

iiediate  conditions  are  found. 

. .        ,  uHi'i\   fur  '  ■■  ' 

.-  Hour*! 
'in  :  I>oMti 
.l/«jrir.,  mi>ii!ic<>(,i  y<>i unaxjoim  :   i;ui>..  n<;>r*«rr(«;.  >  lu.,  riiUjcia. 
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Seasons  of  leaf- 
ing, flowering, 
and  ripening 

Medium  late.. 

do -..- 

Medium  early 

Early   to  me- 
dium. 

Very  late 

Late.. 

Very  late 

Medium  late. - 

Early 

Slightly  fibrous,  rathor 
large,  hard,  pene- 
trating. 

Slightly  branching, 
strong,  hard,  plung- 
ing. 

Fibrous,  why,  rather 
hard,  large,  plung- 
ing. 

Vigorous,  firm,  deeply 

penetrating. 
Large,  ramified,  soft, 

plunging. 

Large,  fleshy,  deeply 

lienetrating. 
Strong,  hard,  carneous, 

deeply  penetrating. 

Fibrous,  hard,  deeply 

penetrating. 
Spreading,      rather 

large,      soft,      and 

fleshy;    penetrating 

moderately. 
Large,  slightly  fibrous, 

fleshy,  firm,  deeply 

penetrating. 

Large,  slender,  rami- 
fied,   hard,    deeply 
penetrating. 

Vine 

Vigorous,       medium- 
sized  climbers. 

Slender,  medium 
grower. 

Fair  grower 

Moderately  vigorous, 
meditnn  climber. 

Vigorous,  spreading 
grower. 

^'igoro  us, strong 

grower. 
Vigorous,     strong 

climber. 

Slender,  fair  grower... 

Vigorous,      medium- 
sized  climber. 

Vigorous,     good-sized 
climber. 

Bushy,   upright,  vig- 
orous grower. 

Preferred  location 

Rich,  warm,  gravelly 
moist  soils. 

Toils,  sides,  and  bot- 
toms of  limestone 
hills. 

Bl.K'k  sand  and  red 
siliceous  soils. 

Black  waxy  lands  or 

aiiobe. 
Limestone      hills; 

adapts    itself    to    a 

variety  of  soils. 
Deep,  rich,  loose  soils 

on  river  banks. 
do - - 

Sandy  limy  soils 

Wot  thickets,  granitic 
soils. 

High,  well-drained 
timberlands,  gran- 
itic, giavelly,  clay, 
compact,  deep,  rich 
river-bank  soils. 

Ravines  along  streams; 
cretaceous,  generally 
rich  sandy  moist  al- 
ways fresh  soils. 
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Vitis  aestivalis  (summer  grape):  Southern  Now 
York  to  Florida  westward  to  the  Mississippi 
and  Missouri  Rivers. 

\'.  herlandieri  (little  mountain  grape) :  Texas  and 
New  Mexico. 

V.  bicolor  (blue  grape):  Ontario,  Wisconsin,  Illi- 
nois, Indiana,  Ohio,  northern  Kentucky,  west- 
ern New  York  and  Pennsylvania,  New  Jersey, 
Maryland,  and  northern  Virginia. 

^^  candicans  (mustang  grape):  Oklahoma,  Texas, 
western  fiouisiana  into  Mexico. 

V.  champini  (adobe  land  grape):  Texas 

V.  cinerea  (sweet  winter  or  iishy  grape):  Illinois  to 
Texas. 

V.  cordifolia  (frost  or  sour  winter  grape):  Great 
Lakes  to  Florida,  abundant  in  Illinois,  Tennes- 
see, Missouri,  and  Arkansas. 

V.  doaniana  (Texas  Panhandle  large  grape): 
'■/klahoma.  Panhandle  of  Texas,  New  Mexico. 

V.  labrusca  (northern  fox  grape):  Allegheny 
Mountains  from  New  England  to  South  Caro- 
lina, (Jeorgia,  central  Tennessee,  southern 
Indiana. 

V.  linsecomi  (post  oak  or  turkey  grape):  Texas, 
eastern  Tvouisiana,  Oklahoma,  Arkansas,  an<l 
southwest  Missouri. 

V.  longi  (Solonis,  bush,  or  gulch  grape):  Texas 
Panhandle,  New  Mexico,  Arkansas,  and  Colo- 
rado. 
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WHITE    VARIETIES 


Diamond. —  (Lab.,  Vin.)  Origin,  New  York,  about  1870.  Vine  medium  grower, 
fairly  productive  in  nearly  all  locations,  usually  hardy  as  far  north  as  latitude 
42°  N.  Flowers  self -fertile.  Cluster  medium  to  short,  rather  broad,  somewhat 
blunt,  cylindrical  to  slightly  tapering,  often  single-shouldered,  compact ;  peduncle 
short  to  medium,  moderately  thick.  Berries  medium  to  above  medium  in  size, 
globular  to  strongly  ovate  on  account  of  compactness;  color  green  with  yellow 
tinge  covered  with  gray  bloom  ;  persistent,  rather  firm.  Skin  thin,  rather  tougk, 
adheres  to  the  pulp,  contains  no  pigment,  astringent.  Flesh  pale  green,  rather 
translucent,  juicy,  tender,  melting,  fine  grained,  slightly  aromatic,  sprightly, 
nearly  sweet  next  to  skin  to  agreeably  tart  at  center ;  quality  very  good.  Sugar 
16.7°  Balling;  acid  0.79.  Ripens  medium  early.  A  good  all-purpose  grape. 
Suggested  for  districts  2,  3,  4,  6,  7,  8,  11,  and  12. 

Elvira. —  (Rip.,  Lab.)  Origin,  Missouri,  1863.  Yme  vigorous,  hardy,  healthy, 
\ceedingly  productive.  Flowers  self-fertile  or  nearly  so.  Cluster  intermediate 
in  size,  above  medium  to  short,  of  average  breadth,  cylindrical,  usually  single- 
shouldered,  compact ;  peduncle  short  to  medium,  rather  thick.  Berries  medium 
size,  globular  to  slightly  oblate,  often  misshapen  on  account  of  compactness, 
greenish  with  yellow  tinge,  rather  dull,  bloom  gray,  not  always  persistent, 
rather  firm.  Skin  very  thin,  tender,  adheres  slightly  to  pulp,  contains  no  pig- 
ment, somewhat  astringent.  Flesh  greenish,  juicy,  fine  grained,  tender,  slightly 
foxy,  sweet,  not  acid  at  center,  somewhat  flat  in  flavor,  of  fair  quality.  Sugar 
11.7°  Balling;  acid  1.04.  One  of  the  most  profitable  white-juice  varieties. 
Suggested  for  districts  3,  4,  6,  7,  and  8. 

Empire  State. —  (Rip.,  Lab.,  Vin.)  Origin,  New  York,  about  1875.  Vine  a  fair 
grower,  usually  healthy  in  most  localities,  somewhat  tender,  moderate  to  pro- 
ductive yielder.  Flowers  self-fertile.  Cluster  large  to  below  medium,  long, 
rather  slender,  cylindrical  to  slightly  tapering,  frequently  single-shouldered, 
medium  to  compact;  peduncle  variable,  often  characteristically  long,  rather 
thick.  Berries  variable  in  size,  averaging  medium  to  below  medium,  inclined 
to  globular,  pale  yellow  green,  gi*ay  bloom,  persistent,  moderately  firm.  Skin 
medium  to  thick,  variable  in  toughness,  adheres  but  slightly  to  pulp,  contains 
no  pigment,  with  slight  astringency.  Flesh  pale  yellowish  green,  translucent, 
very  juicy,  fine  grained,  rather  tender,  sweet  next  to  skin  but  somewhat  acid 
near  center,  agreeably  flavored,  very  good  in  quality.  Sugar  16.62°  Balling; 
acid  0.38.  Ripens  midseason  to  late.  Very  much  esteemed  as  a  table  grape, 
and  in  great  demand  for  juice  making.     Suggested  for  districts  2,  3,  4,  6,  and  7. 

Gold  Coin. —  (Aest.,  Lab.)  Origin,  Texas,  1883.  Vine  fairly  vigorous,  produc- 
tive, hardy  as  far  north  as  latitude  43°.  Flowers  nearly  fertile.  Cluster 
medium  to  small,  not  very  long,  usually  single-shouldered,  variable  in  com- 
pactness. Berries  large  to  below  medium,  globular  to  slightly  oval,  yellowish 
green,  with  a  distinct  trace  of  reddish  amber,  gray  bloom,  usually  persistent. 
Skin  covered  with  small  scattering  brown  dots,  thin,  inclined  to  toughness. 
Flesh  somewhat  tough,  faintly  aromatic,  tart  from  skin  to  center,  good  im 
quality.  Sugar  15.5°  Balling;  acid  0.43.  Fruit  ripens  in  midseason,  keeps 
long  in  good  condition,  and  also  makes  an  excellent  white  juice.  Suggested 
for  districts  4.  5,  and  9. 

Hidalgo. —  (Vin..  Lab.,  Bourq.)  Origin,  Texas,  about  1895.  Vine  variable  in 
vigor,  not  always  hardy,  somewhat  uncertain  in  bearing.  Flowers  semifertile. 
Cluster  large,  long  to  medium,  inclined  to  slender,  cylindrical  to  slightly  taper- 
ing, often  blunt,  .sometimes  shouldered,  medium  to  compact :  peduncle  long 
and  slender.  Berries  above  medium  size,  inclined  to  oval,  attractive  greenish 
yellow,  rather  glossy  gray  bloom,  persistent,  firm.  Skin  thin  to  medium,  tough, 
adheres  slightly  to  the  pulp,  contains  no  pigment,  astringent.  Flesh  greenish 
white,  somewhat  translucent,  juicy,  tender  and  melting,  aromatic,  sweet  from 
skin  to  center,  quality  excellent;  one  of  the  best.  Ripens  midseason.  Excel- 
lent for  table  and  market  and  a  good  juice  grape.  Suggested  for  districts 
^.  5.  6,  and  9. 

Krause. —  (Bourq.,  Lab.,  Vin.)  Origin,  Texas,  1893.  Vine  vigorous,  slightly 
ittacked  by  mildew  in  damp  seasons.  Flowers  self-fertile.  Cluster  large, 
shouldered,  medium  to  short,  rather  broad,  cylindrical  to  slightly  tapering, 
medium  loose ;  peduncle  medium  in  size  and  thickness.  Berries  large,  globular, 
pearly  white,  handsome ;  skin  thin,  pulp  tender,  melting,  of  excellent  quality. 
Ripens  midseason.     Sugar  14.1°   Balling;   acid  0.80.     A  valuable  market  and 
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ihle  irrapo  for  the  Soath.  and  northerly  to  Kansas  and  Kentucky.    HuKgestcd 

r  districts  5.  ft,  nnd  9. 

NiaRara.--(L»b..  Vln.^     Orifdn.  New  ,S(«.     Vine  vIgnrouH  to  me<1lum. 

uot    hardy    in   vXtreiuely    ooh!    wlnti^rs.    ii  iijiuliirly    |)nKlu<tiv(v     Flo\v»»rH    -<  if 
fertile.     (Muster  Inr^e  to  inedluin.  Ioiik  to  nu>diuni,  sotnrwluit   l>toii<l.  t!i|Hini 
to   often    cylindrlrnl.    often    »ln»;le  should«To<l.    Uhxlerately    (*(ini|mrt  :    \nH\u 
short    to   nit'iliiini.   tlihk.     Berries  nhove  nuHlium   to  Inrtje,   slightly   oval,    ! 
gr«'«»>    <h.i?»«in>t   to    \  .'iinw  ish  urrrii    tlnp',    •^rny    M«u»ni,    iMTsislont.    fir?" 
tl  .  udlierr  it  to  pulp,  contains  no  |>i;:ni<'iit.  sHulitly  n 

r  I    »;riH'n.  ■  iit.   Julry.    tine   gniined.    nuMlrrMU'ly    t«ii< 

iuxi  to  .skin  to  uM»t***"l»ly  tart  at  center.     Kair  in  (piality.     SuKiir  It;  i 
,' ;  aeld  O.Gl.     KiiK»ns  nddsoason  to  hite.     \  jjoml  !ill-piiriHis<'  ^ra|)»'.     Snu 
for  districts  2.  3.  4.  C.  tt,  7.  S.  11,  and  12. 

:nel.— (Lab.,  Kip..  Vin. »  (»rljfln.  Texas.  1885.  Vine  meilium  to  vigoroiui, 
luM  niways  hardy.  nuHllum  to  productive.  Flowers  .scmlfertlle.  si.mn'ns  up- 
rliu'lit.     Cluster  variable  in  size.  nb«»vc  nu'<liuni  to  sluMt.  ino<lerjitely  brojul.  cy- 

lindrical   to  sll;;btly   taperin;:.   usually   .sln^le-sliouldered,   tompatt    to   i;...*- 

IHMluncle  lon^  to  nicdluu).  thlrli.  Berries  lnr;re  !«►  niediuni.  oblah'  f.. 
fnHiuently  conipres.^'d  on  aeeount  of  coniiNictne.ss  of  cluster.  liubt  u: 
yellow  tinjie,  c<)ver<Hl  with  ^raiy  bloom.  p<»rsistent,  llrni.  breaking  easily  ui  :  r 
pressure.  Skin  thin,  cracks  badly.  nie<lluni  to  teialer.  adheres  to  ]>ulp.  <oiit,  i  - 
no  pijcnient.  without  astriiiK'ency.  Flesh  jrreenlsh,  translucent,  juicy,  tender, 
and  uieltlnjr.  sli^'btly  strlnjiy.  .sweet  to  apre<»nbly  tart  at  center;  variable  in 
quality,  but  u.sually  very  pood.  Sujrar  10.2°  Balling;  add  0.1)7.  Kipens  In  luid- 
season  ;  ships  and  keeps  fairly  well.  A  jrood  all-puriM>8e  and  excellent  white- 
Miiee  fxraiM'.     Su^'j^ested  for  districts  3,  4,  0,  and  9. 

Wapanuka.— ( Lab..   Kip..   Vin..   Bourq. )     Origin,  Texas.   189:3.     Vine   medium 
strong,   usually  hanly.  productive.     Flowers   fertile  or   nearly  so.     Cluster 

lerniediate    in    8lzt^    long    to    medium,    cylin<lrical,    frequeiitly    with    a    long 

(luijcle.    single    shoulder,    compact.     Berries    large.    Kh)bular,    rich    yellowish 

iiite,  gray  bloom,  translucent,  soft,  with  tendency  to  shatter.     Skiti  <<»vered 

ih  few  small  dark  dots,  very  thin  and  tender.  Flesh  usually  pale  gi*een, 
tender,  somewhat  foxy,  sweet,  and  mild,  seldom  cracks,  very  gtM>d  in  (piallty. 
Ril)ens  mwlium  early  to  midsea.son.  Sugar  14.5°  Balling:  acid  0.45.  IOxc<'llent 
*  r  table  and  near-by  markets  and  a  good  juice  gra|>e.     Suggested  for  districts 

4.  5.  and  9. 

Winchell. —  (Lab..  Vin..  Aest.)  Origin,  Vermont,  about  1800.  Vine  vigorous, 
hardy,  healthy,  very  productive.  Flowers  fertile,  staniens  upright.  Cluster  large 
to  below  medium,  long,  slender,  cylindrical  to  slightly  tapering,  often  with  n  long 
single  shoulder,  k>ose  to  moderately  coujpact ;  pedunch'  long,  moderately  slender. 
Berries  above  medium  to  small,  globiilar.  light  green,  thin  white  bl«K)m.  usually 
persistent,  .soft.  Skin  often  marked  with  small  reddish-l)rown  spots,  thin, 
tender,  adheres  .slightly  to  pulp,  contains  no  pigment,  slightly  astrlng<Mit. 
Flesh  greenish,  translucent,  juicy,  tender,  fine  grained,  sweet,  very  good  to  l>est 
in   qu.ility.     Sugar  20.4°    Balling:   acid  0.6G.      Tlie  best   all-purpose,   very  early 

^'hite  gi'a|)e  aiMl  an  t"^ '••■"'•"•  ;.ii....  •..••.....      <,,,.„, _,.„i  , i,.,,.;,.t.  -»  •>    i   «:   -   w 

and  12. 

hi: I)    VAUimiKS 

Agawam, —  (Lab.,  Vin.  >  Origin.  Massachusetts.  al)out  18.V,  \  i..t-  ».u..,...i>, 
u.sually  hanly,  me<liuni  to  produetive.  Flowers  nearly  self-fertile.  Cluster 
variable,  averaging  me<lium  t«»  large,  short,  rather  broad.  tai>ering  to  somewhat 
cylindrical,  sometimes  single-shouldered,  somewhat  loo.s<»:  peduncle  medium  to 
.short,  fairly  thick.  Berries  fairly  large,  globular  to  slightly  oval,  dark  and  dull 
purplish  red.  <overed  with  lilac  bbnan,  very  persl.stent.  Skin  tough,  thick, 
adheres  slightly  to  the  pul?>.  eontalns  very  little  pigment,  .somewhat  astringent. 
Flesh  pale  green,  t'  iitly  stringy,  rather  solid,  foxy,  g<K)<i 

in  quality.     Ripens  ite.     An   excellent   all-around   grafM'. 

The  qualities  rwonir  viize  of  bunch  an<l  berry,  rich,  sweet, 

aromatic  flavor,  atti  llent  sbipping  and  keeping  qualities. 

Sugar  18.1°  Balling;  ..     .        _^        .i  for  districts  3.  4.  «,  8.  and  12. 

Brighton. —  (Lab.,  Vin.)  origin.  New  York,  about  1870.  Vine  vigorous,  hardy, 
usually  producing  fair  crops.  Flowers  .sterile:  stamens  reflexe<l.  Cluster  very 
large  to  medium.  u.sually  long,  broatlish.  tapering,  often  heavily  shouldered, 
loose  to  compact :  peduncle  quite  long.  Berries  irrpgular.  medium  to  large  is 
size,  globular  to  slightly  oval,  light  and  dark  red,  somewhat  glossy,  dark  lilac 
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bloom,  handsome,  persistent,  not  firm.  Skin  tliicl^ish,  very  tender,  adheres 
considerably  to  pulp,  contains  no  pigment,  astringent.  Flesh  greenish,  very 
good  in  quality.  Ripens  early  to  midseason.  Sugar  20.1°  Balling;  acid  0.68. 
Brighton  is  usually  included  in  collections  and  ranks  as  one  of  the  amateur 
northern  grapes.  Not  being  self-fertile,  it  should  be  interplanted  with 
pollenizers.     Suggested  for  districts  2,  3,  4,  6.  7,  11.  and  12. 

Brilliant. —  (Lab.,  Vin.,  Bourq.)  Origin,  Texas,  1883.  Vine  variable  in  growth, 
averaging  vigorous,  hardy  up  to  15°  F.  below  zero,  usually  productive.  Flowers 
self-fertile.  Cluster  large,  cylindrical,  or  somewhat  conical,  often  shouldered, 
open  to  compact.  Berries  large,  globular,  light  to  dark  red,  translucent,  glossy, 
with  abundant  lilac  bloom,  adheres  strongly  to  pedicel,  firm.  Skin  rather  thin 
and  tough,  adheres  considerably  to  pulp,  contains  no  pigment,  slightly  astrin- 
gent. Flesh  pale  green,  rather  translucent,  juicy,  slightly  stringy,  very  tender, 
melting,  and  delicious.  Ripens  medium  early  to  midseason.  Sugar  18.7° 
Balling,  acid  0.69.  Endures  heat  and  drought  fairly  well.  Adapted  to  South 
an<l  North.     Hardy  up  to  34*'  N.  hititude.     Suggested  for  districts  3.  4,  6,  and  7. 

Captivator. —  (Lab..  Yin.,  Bourq.)  Origin,  Texas,  1902.  Vine  of  good  vigor- 
ous growth,  usually  productive.  Flowers  self-fertile.  Clusters  large,  cylin- 
drical, sometimes  shouldered,  properly  compact.  Berries  persistent,  large  to 
very  large,  globuhir,  dear,  lively,  translucent  red ;  skin  thin,  tough ;  pulp 
tender,  melting,  sweet,  and  of  delici(nis  quality.  Sugar  18.7°  Balling;  acid.  0.70, 
Ripens  medium  early  to  medium.  A  good  all-purpose  graiie.  Exceedingly 
attractive.     Splendid  for  table  and  juice.     Suggested  for  districts  5  and  9. 

Catawba. —  (Lab..  A^in.)  Origin,  unknown.  Introduced  from  Maryland  into 
the  District  of  Columbia  by  John  Adlum  about  1823.  Vine  vigorous  to  medium, 
hardy,  productive.  Flowers  fertile.  Cluster  large  to  medium,  rather  long, 
usually  broad,  nearly  cylindrical  to  tapering,  single  to  sometimes  double- 
shouldered,  rather  loose  to  compact;  peduncle  average  length,  rather  slender. 
Berries  intermediate  in  size,  oval  to  globular,  dull  purplish  red,  with  lilac 
bloom,  persistent,  firm.  Skin  rather  thick,  variable  in  toughness,  slightly 
adheres  to  pulp,  with  no  pigment,  somewhat  astringent.  Flesh  green,  trans- 
lucent, juicy,  fine  grained,  slightly  tough  to  soft.  Sugar  19.8°  Balling;  acid  0.93. 
Ripens  late.  An  excellent  all-purpose  grape  and  one  of  the  most  interesting 
American  varieties.  A  good  shipping  and  keeping  and  an  excellent  juice  grape. 
Suggested  for  districts  3  and  6. 

Delaware. —  (Lab..  Bourq..  A'in. )  Origin  probably  New  .Jersey  about  1830. 
Vine  not  a  strong  grower,  hardy  except  in  unfavorable  locations,  productive. 
Flowers.  self-i'(^rtile.  Clusteis  medium  to  small,  average  length,  slender,  rather 
blunt,  often  cylindrical,  regular,  usually  shouldered,  compact;  peduncle,  medium 
to  short,  slender.  Berries,  uniform  in  size  and  shape,  small  to  medium,  glob- 
ular, light  red,  covered  with  lilac  bloom,  persistent,  firm.  Skin  thin,  moder- 
ately tough,  adheres  slightly  to  pulp,  contains  no  pigment,  slightly  astringent. 
Flesh  light  green,  translucent,  juicy,  tender,  aromatic,  vinous,  sprightly,  and 
refreshing,  sweet  to  agreeably  tart  from  skin  to  center,  best  in  quality.  Ripens 
medium  early  to  midseason.  Sugar  21.3°  Balling;  acid,  0.73.  Delaware  is  of 
choicest  quality  and  next  to  Concord  is  the  most  popular  grape  for  garden 
and  vineyard  grown  in  the  United  States.  Suggested  for  districts  2,  3,  4,  6,  7, 
8,  9,  11.  and  12. 

Ellen  Scott. —  (Line,  Lab.,  Vin.)  Origin.  Texas,  1902.  Vine  hardy  from  lati- 
tude 34°  to  38°  N.  and  longitude  98°  E. ;  stocky,  vigorous,  productive. 
Flowers  self-fertile.  Cluster  very  large,  conical,  often  shouldered ;  peduncle 
.short.  Berry  very  persistent,  globular,  medium  to  large,  dark,  translucent, 
violet.  Skin  thin  but  does  not  crack,  delicate.  P'lesli  ])reaking,  melting,  of  most 
sprightly  delicious  character.  Sugar  18.7°  Balling;  acid  0.95.  Ripens  late.  A 
very  handsome  table  and  market  grape ;  should  also  make  a  very  good  juic^ 
Suggeste<l  for  districts  5  and  9. 

Goethe. —  (Lab.,  Vin.)  Origin.  Massachusetts,  about  1855.  Vine  of  medium 
vigor,  hardy,  variable  in  productiveness.  Flowers  partly  fertile.  Cluster  inter- 
mediate in  size,  short  to  medium,  rather  broad,  widely  tapering,  often  single- 
.shouldered,  intermediate  in  compactness ;  peduncle  rather  short,  of  average 
thickness.  Berries  very  large  to  above  medium,  oval  to  nearly  globular,  pale 
red,  with  thin  gray  or  slightly  lilac  bloom,  rather  firm,  persistent.  Skin  thin, 
tender  to  medium,  adheres  slightly  to  the  pulp,  contains  no  pigment,  faintly 
astringent.  Flesh  pale  green,  translucent,  inclined  to  tenderness,  rather  coarse, 
nearly  sweet  at  skin  but  decidedly  tart  at  center,  with  some  vinifera  sprightli- 
ness.     Of  very  good  quality  in  many  northern  localities.     Sugar  17.4°  Balling; 
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plt^ndifl  ttihh>  iiiid  innrkot  Kra|>e.    KeeiM&  well  and  is  excelleut  for 

iiiff.     Su;:;;i'sti«d  for  distrlols  3  iiiul  It. 
Goff.— (La»>..    VIn..    Aost.)     Orlnln.   New   York,   about   1890,     Vine  vifroroiiK. 
ardy.  productive.     FI«»w«ms  srif- fertile.     CIu.sUth  variaitle  in  slz«»,  Umti  tr.  -r 
lum,  frt'(iiU'Mtly  very  slender,  eylindricul  surface,  <  :ten  irre;:uiar  with  a   < 
■  I    It  .1    1 1. MM    the    iMirt    above,    .M»nietinies   .shouldereil    with   a    small 

act  ;   iK'duncle  usually  sliorl,  inlerniediale  in  tliickness.     1'.. 
•  .  iiicditun  to  above  medium,  often  mis.shaiK>n,  strongly  tlaii' 
not  uniform,  dark  nMldisli  purple,  with  lilac  bloom,  llrm.  iK-r^istent.     Skin 
medium  toUjidi.  adheres  sliglttly  to  pulp,  piK:ment  bright  red,  sliglttly  aHtriu 
Mesh  pale  green,  translucent,  juicy,  >ender,  a  little  coarse,  somewhat   vin«»UN, 
weet    from    .skin    to   center,   good    in    tjuality.      Sugar    10°    Hailing:    aicld   tKtil. 
1^  late.     An  excellent   keept^r,  go<Kl  alIpurpo.se  grain*.     Suggested  for  dls- 
•J.  3.  6,  7,  8.  and  11. 
.iwadlight. —  (Vln..  Lab.,  Bourq.)     Origin,  Texas.  1895.     Vine  of  medium  vigor, 
irdy,  very  producfiv<'.     Flowus  sterile,   stamens  rellexed.     Clust«is  ymall   to 
..liiiiii    jiverage  breatlth.  very  compact.  sh«»ul<lered,  taiK'rlng;  peduncle  short 
I.  slender.     Berries  niediinn  to  above  medium,  globular,  cb*ar,  dark  red 
t  Idue  bloom,  lirm.  persistent.     Skin  thin,  t(»ugh.  atllieres  to  the  pulp, 
•mains  >ome  light-red  pigment,  astringent.     Flesh  greenish,  translucent,  Juicy, 
lie  grained,  vinous,  sweet  :  quality  very  g(»od.     Sugar  1(5.0°  Balling;  acid  0.45. 
Uipens  very  early.     Valuable  as  an  extra-early  market  and  table  grape,  ot  high 
uality  and  good  kee|H'r.     Suggested  for  district  4. 

Last  Rose. —  (Line,  Vin.,  Lai).)     Origin.  Texas.     Vine  vigorous,  liealthy,  pro- 
active.    Clusters  very  large,  compact,  long,  conical  with  heavy  shoulder!     Ber- 
n's medium  to  large,  dark  shiny  red,  round.    Puli)  tender,  of  very  good  quality. 
i:ilK»ning  very  late.     A  very  handsome  market  grape.     Suggested  for  districts 
.  5,  and  9. 

Lucile. —  (Lab.)     Origin,  New  York,  1888.     Vine  vigorous,  Imrdy,  very  produc- 
ive.     Flowers  .self- fertile.     Clusters  milium  to  above  medium,  rather  long  and 
lender,  cylindrical  to  tapering,  often  single-shouldered,  very  compact;  peduncle 
irge.   intermediate  in   length.     Berries  large  to  medium,  globular  to  slightly 
val  when  decidedly  cimipactiKl.  dark  dull  red.  with  lilac  bloom,  tirm,  p<'rsistent. 
-kin  medium  to  tliin.  somewhat  tender,  contains  some  liglit-red  pigment  and 
^•ome  astringency.     Flesh    pale   green,   translucent,   .juicy,   rather    tough,    some- 
times stringy,  foxy,  sweet  next  to  the  skin  to  slightly  tarr  at  center,  fair  to 
gO(Ml  in  quality.     Fruit   ripens  medium  early.     Sugar  15.^"   Balling;  acid  O.Ki. 
Fruit  keei>s  well.     Although  of  not  more  tlnm  medium  quality,  this  variety  can 
be  re<*onimended  for  its  .sui)erior  hardiness,  good  iiroduciiveness,  and  thriftine.s.s 
in  all  good  grape  soils.     Suggeste<l  for  districts  2.  3.  4,  6,  7.  and  8. 
Valhallah.— (Lab.,  Cand.,  Kip.,  Vin.,  Bourq.)     Origin.  Texas,  about  1902.     Vine 
i;,'orous.  drought  resisting,  pndifle.     Flowers  self-fertile.     Cluster  medium  size, 
houldered.     Berries  large,  dark,   translucent   red,  globular,  skin    thin,   tough: 
I'Ulp  juicy,  tender,  of  very  gooil  quality.     Ripens  na-dium  late  to  late.     Sugar 
ItJ.o'  Balling:  acid  0.85.     Keeps  well  on  the  vine.     Adapte<l  on  Gulf  plains  KM) 
miles  wide  and  in  western  Texas,  New  Mexico,  and  Oklahoma.    Useful  for  table, 
market,  an<l  juice.     Suggested  for  <listricts  5  and  9. 

Vergennes. —  (Lab.)     Origin,  Vermont,  about  1870.     Vine  variable  In  vigor,  not 
Iways  hardy,  medium  to  very  productive.  (lep<'n<llng  uixm  amount  of  winter  in- 
iury.   u.sually   healthy.     Flowers  nearly  sterile.     Clusters  intermetllate   In   size 
lid  length,   broad,   cylindrical   to  tai>ering.   occasioimlly  single-shoulderwL    in- 
lined  to  be  lotise :   i>eduncle  short  to  m<»dium.   thick.     Berries  large  to  below 
Medium,  oval  ti>  globular,  light  and  dark  red,  lilac  bloom,  firm,  persistent.     Skin 
ioes  not  crack,  thick,  tough,  adheres  considerably  to  the  pulp,  contains  no  pig- 
ment,   astringent.     Flesh    pale    irreen.    Juicy,    fine    grained,    somewhat    stil    _ 
lender,  vinous,  sweet  next  to  the  skin.  agre«»ably  tart  at  center,  goo<l  to  ver\ 
in  quality.     Keeps  and  shijis  well.     Ripens  l:ite  to  medium  late.     Sugar    i7.> 
1 '.ailing:   acid   0.74.     Be<*ommended   for   its   intrinsic  value,  late   ripening,   and 
regular  liearijiL'.     SnL'i:«vt..(l   for  districts  2,  6,  7.  and  8. 

iIJkCK    VARIETIES 

Alpha.— (Rip.  X.)  Origin,  Minnes^^ta ;  fouml  wild  in  1901.  Vine  vigorous 
nd  prolific,  very  hardy  and  resistant  to  mildew.  Cluster  large,  rather  long, 
ylindrically    tapering.     Berries    medium    to    below    medium    in    size,    globular. 

oluish  black,  fairly  sweet,  vinous.     Ri|)ens  early.     Good  for  preserves,  jelly,  and 

native  juice  for  family  use.     Suggested  for  di.strict  1. 
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Bailey. —  (Line,  Lab..  Vin.)  Origin,  Texas,  1887.  Vine  vigorous,  not  always 
hardy,  productive.  Flowers  self-fertile.  Clusters  rather  large,  long,  not  broad, 
often  blunt  at  ends,  cylindrical  to  irregularly  tapering,  sometimes  small,  short- 
shouhlered.  compact.  Berries  persistent,  medium  to  large,  globular  to  ovate 
on  account  of  compactness;  color  purplish  black  to  black,  heavy  blue  bloom. 
Skin  medium  thin,  astringent,  tough,  adheres  somewhat  to  pulp;  pigment  pur- 
plish red.  Flesh  moderately  juicy  and  tender,  coarse,  vinous,  of  good  quality, 
seeds  parting  readily.  Ripens  late.  Sugar  19.04°  Balling;  acid  0.89.  Good  for 
local  markets  and  for  juice  purposes.     Suggested  for  districts  5  and  9. 

Beacon. —  (Line,  Lab.)  Origin,  Texas,  1887.  Vine  vigorous,  not  always 
hardy,  very  productive.  Flowers  nearly  self-fertile.  Clusters  attractive,  good 
size,  rather  long,  medium  to  slightly  slender,  cylindrical  to  somewhat  tapering, 
usually  single-shouldered,  compact.  Berries  medium  but  variable  in  size, 
globular,  purplish  black  to  black,  dull  in  appearance,  blue  bloom,  inclined  to 
shell  in  some  localities,  moderately  firm.  Skin  medium  to  thin,  tough,  adheres 
strongly  to  pulp;  pigment  purplish  red,  astringent.  Flesh  moderately  tender, 
slightly  aromatic,  spicy,  vinous,  mildly  subacid  to  agreeably  tart.  Ripens 
medium  late.  Sugar  17°  Balling;  acid  1.05.  A  good  all-purpose  grape.  Sug- 
gested for  districts  5  and  9. 

Beta. —  (Lab.,  Rip.)  Origin,  Minnesota.  Vine  vigorous,  very  haixly,  and  pro- 
ductive. Flowers  self-fertile.  Cluster  small  to  medium  size,  compact,  cylin- 
drical, often  shouldered.  Berries  medium  to  below  medium  in  size,  globular, 
Mack,  light  blue  bloom,  fairly  sweet,  vinous.  Ripens  early.  Sugar  17°  Balling; 
acid  1.17.     Good  for  preserves,  jelly,  and  juice.     Suggested  for  district  1. 

Campbell  Early. —  (Lab.,  Vin.)  Origin,  Ohio,  about  1888.  Vine  fairly  vigorous, 
hardy,  productive,  but  rather  sensitive  as  to  soils.  Flowers  self- fertile. 
Clusters  range  from  medium  to  large  in  size,  rather  long  and  broad,  tapering 
to  cylindrical,  often  single-shouldered,  compact  to  slightly  loose.  Berries  some- 
what variable  in  size,  usually  large,  globular  to  slightly  oval,  dark  purplish 
black,  rather  dull  as  the  season  advances,  heavy  blue  bloom,  firm,  persistent. 
Skin  medium  to  thin,  tough,  does  not  crack,  adheres  slightly  to  pulp,  contains 
small  amount  of  dark-red  pigment,  astringent.  Flesh  greenish,  translucent, 
juicy,  varying  from  rather  tough  to  nearly  soft,  slightly  coarse,  not  foxy,  some- 
what vinous,  nearly  sweet  from  skin  to  tart  at  center;  quality  good.  Ripens 
medium  early  and  fruit  keeps  well  on  the  vines.  Sugar  17.2°  Balling;  acid 
0.79.  Of  good  shipping  and  keeping  qualities.  Suggested  for  districts  2,  3,  6, 
and  7. 

Carman. — (Line,  Vin.,  Lab. )  Origin,  Texas,  about  1888.  Vine  usually  vigorous, 
hardy,  varies  in  productiveness.  Flowers  fertile  or  nearly  so.  Clusters  vari- 
able in  size,  of  average  length  and  breadth,  tapering  to  cylindrical,  often 
single-shouldered,  usually  compact;  peduncle  above  medium  length  and  thick- 
ness. Berries  inferior  in  size,  globular  to  slightly  oblate,  dark  purplish  black 
to  black,  glossy,  blue  bloom,  firm,  persistent.  Skin  rather  thin,  tough,  nearly 
free  from  pulp,  contains  little  or  no  pigment,  not  astringent.  Flesh  yellowish 
green,  not  juicy,  somewhat  tender  when  fully  ripe,  has  some  post-oak  flavor, 
vinous,  spicy,  sweetish  at  skin  to  tart  next  the  seeds,  quality  good.  Sugar 
17.3°  Balling;  acid  0.45.  Ripens  late,  keeps  well  on  vines  and  after  harvesting. 
Too  late  for  most  northern  locations.  Well  regarded  in  many  sections  of  the 
South  to  as  far  north  as  latitude  40°  N.     Suggested  for  districts  3,  4,  5,  and  9. 

Cloeta. —  (Line,  Rup.,  Lab.,  Vin.)  Origin,  Texas,  about  1885.  Vine  very  vig- 
orous, hardy,  fairly  to  very  productive.  Flowers  self-fertile.  Cluster  large, 
long,  cylindrical,  frequently  single-shouldered,  intermediate  in  compactness. 
Berries  medium  to  large,  globular,  black,  blue  bloom,  persistent,  firm.  Skin 
thin,  handles  well ;  pulp  tender,  juicy,  sprightly  flavor ;  quality  good.  Ripens 
late.  Sugar  14°  Balling;  acid  1.08.  Used  for  market,  table,  and  red  juice. 
Requires  hot,  dry  weather  to  acquire  high  quality.  Adapted  to  Gulf  plains  100 
miles  wide,  western  Texas,  New  Mexico,  Oklahoma,  Kansas,  Nebraska.  Sug- 
gested for  districts  5  and  9. 

Concord. —  (Lab.)  Origin,  Massachusetts,  1843.  Vine  vigorous  to  very  vigor- 
ous, hardy,  healthy,  usually  productive  of  heavy  crops.  Although  it  succeeds 
on  a  great  variety  of  soils,  it  really  requires  rich  soil  and  thrives  best  on  virgin 
soils.  Flowers  self-fertile.  Cluster  rather  uniform,  medium  to  large,  interme- 
diate in  length,  wide  and  broadly  tapering,  usually  single-shouldered,  some- 
times double-shouldered,  medium  to  rather  compact ;  peduncle  short  to  medium 
thick.  Berries  medium  to  large  globular,  slightly  glossy,  black,  abundant  blue 
bloom,  not  always  persistent,  firm.     Skin  average  thickness,  moderately  tough, 
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lightly  adherent  to  pulp,  contains  a  small  amount  of  wine-colored  pigment, 

oiucwhat  iistringont.     Flesh  pale  green,  translucent,  juicy,  rnfher  line  gr.i'      ' 
oniewhnt    loutjli   and   solid,   slijihtly    I'ox.n.   swccI    at    skin.    Inclined    to  ti\\ 
iit'Xt  the  stHMls,  gotxl  in  (|nalit.v.     {Sugar  IT.sr  Hailing;  acid  O.JM.     Kipens  nu. .,,.,.. 
late.     Widely  ust*<l  as  juice  grape.     The  most  widely  grown  grupe  of  this  con- 
liiu'iit,  due  to  its  ahiliiy  t<»  adapt    itself  to  difl'ereiit   C(mdlti«»ns  and  to  with- 
-land   insects  and  diseases,  its   fruitfulness,  hardiness,  comparative  earliness, 
\hi«h  insures  its  nutturing  in  northern  sections,  the  fair  size  of  its  hunch  and 
Icrry.  and  its  attractive  cluster.     Among  its  faults  are:  Mediocrity  in  quality; 
)!i«k  of  richness,  delicacy  of  llavor,  and  aroma;  great  foxint'ss,  ohjectionahle  to 
V  :  large  and  ahumlant  seeds  that  are  dithcult  to  separate  from  the  *' 
.  astringent   skin,  inclined  to  crack;   herries  inclined  to  shell   from 
Ml    picking;  rapitl  loss  of  llavor  after  ripening;  does  not  ship  and  keep  ;i> 
A(»ll  as  many  other  varieties;  and  heing  essentially  a  northern  grape,  when 
rown  in  the  South  hecomes  susceptihle  to  fungi  and  rii>ens  unevenly.     Sug- 
-sted  for  <listricts  2,  3.  (J.  7,  and  8. 

Cynthiana. —  ( Aest.    X    Lah.)     Origin,  Arkansas,  about  1850.     Vine  vigorous, 
healthy,  hardy  to  latitude  41°  N.,  usually  a  good  yielder.     It  prefers  sandy  or 
gravelly  hiams  and  does  not  thrive  on  clay  or  limestone  soils.    Clusters  medium 
i<>  small,  rather  long,  intermediate  in  hreadth,  tai)ering  to  cylindrical;  not  very 
iiiiform,  often  single-shouMered,  compact ;  jieduncle  ahove  medium  length,  small. 
'.erries  snuill,  globular,  black,  blue  bloom,  i>ersisteiit,  firm.     Skin  thin,  t' 
ither  adherent  to  pulp,  pigment  purple,  astringent.     Flesh  dark  grtH'ii,  tr 
t-nt,  juicy,  ttmgh  and  solid,  spicy,  rather  tart ;  not  a  dessert  grape,  but  ex( 
u  QuaJity  for  red  juice.    Sugar  22.8°  Balling;  acid  1.40.    Ripens  hite.    Tlu 
^  perhaps  the  best  of  all  red  juices  produced  from  American  grai>es.    Sugg- 
or  districts  8,  4,  and  6. 
Dakota. —  (Lab.,  Kip.)     Origin,  Minnesota.     A  good  eve  grower,  hardy,  pro- 
active.   Cluster  medium  in  size,  compact,  cylindrical,  often  shouldered.    Berries 
veraglng  medium  size,  globular,  bhick,  blue  bloom,  fairly  sweet,  good  quality, 
^ugar  11.8°  r.alling:  a<id  1.45.     Kipens  early.     Good  for  preserves,  jelly,  and 
nice.     Suggested  for  district  1. 

Fern  Munson. —  (Line,  Vin.,  I^b.)  Origin,  Texas,  1885.  Vine  vigorous,  not 
hardy  north  of  latitude  40°  N.,  productive.  Flowers  seniilerlile,  clusters  medium 
'(•  large,  not  very  h)ng,  variable  in  wi<lth,  irregularly  taix'ring,  rather  cylindri- 
al,  usually  single-shouldered,  variable  in  compactnes.s,  with  occasionally  abor- 
uve  fruits.  Berries  medium  to  large,  globular  to  slightly  flattened,  dark  pur- 
plish black,  rather  glossy,  thin  blue  bloom,  strongly  persistent,  firm.  Skin  thin, 
tough,  wine-colored  pigment,  rather  astringent.  Flesh  juicy,  tough,  and  solid, 
l)ecoming  tender  on  maturity,  tine  grained,  vinous,  briskly  subacid  to  acid,  of 
jrood  quality  when  thoroughly  ripened.  Sugar  18.5°  Balling;  acid  0.90.  Ripens 
<iiiite  late.  Has  endured  27°  F.  below  zero,  and  resists  drought  remarkably 
ell.     Suggested  for  districts  4,  6,  and  8. 

Herbemont. —  (liounj.)  Origin,  unknown.  Vine  vigorous  to  very  vigorous, 
productive.  Flowerjj  self-fertile.  Clusters  large,  long,  taiM'ring  to  cylindrical, 
prominently  shouldered,  compact,  peduncle  long  and  strong.  Berries  globular, 
below  medium  in  size,  uniform,  reddish  black,  blue  bloom.  Skin  thin,  tough, 
with  considerable  pigment.  Flesh  tender,  very  juicy,  rather  sweet,  .sprightly  to 
slightly  acid,  very  gcHxl  in  quality.  Ripens  late.  A  g(K»d  lo<'al-market  and  juice 
grape.     Sugar  19.9°  Balling;  acid  1.00.     Suggested  for  districts  4,  5,  and  9. 

Hernito. —  ( Liib.,  Vin.)     Origin,  Texas,  1900.     Vine  vigorous,  liable  to  injury 
in  the  North  in  severe  winters;  productive.    Flowers  nearly  .self- fertile.    Cluster 
•iiedium  to  large,  rather  short,  brcmd.  fairly  compact,  oi-casionally  sh<mldcred  : 
tduncle  medium  to  short.     Berries  uneven  in  siz4^  averaging  above  medium, 
^lobular  to  oblate,   ntostly   oblate,  moderately   firm,   persistent.     Skin   mc''  t-- 
thick,   tough,    purplish   black,    blue    bloom;    pigment    wine  colored,    astrii 
Flesh  dark  green,  .seiwirating  from  the  seeds  fairly  easily,  but  rather  t 
pulp  moilerately  juicy,  sprightly,  mildly  subJicid,  phyi.sing.     Sugar  14°  Bai 
acid  0.75.     Ripens  late.     One  of  the  best  varieties  for  storing  after  matu;     \ 
keeping  well  in  both  cellar  and  cold  storage.     A  good  all-purpose  grape.     Sug- 
gest* d  for  districts  3,  4,  6,  and  7. 

Hubbard. —  (Lab.,  Vin.)  Origin,  Arkansas  about  1908.  Vine  medium  to  vig- 
orous, hardy  up  to  latitude  42°  N.,  very  productive.  Flowers  self-fertile.  Clus- 
ters medium  to  above  medium  in  size,  average  6  inches  long  and  4  inches  broad, 
r^ularly  tapering,  fairly  compact;  peduncle  about  seven-eighths  of  an  inch  lon^, 
medium  size.     Berrv-   M'ove  medium   to  large,  globular,  dark  puri>l'"''   ''"  •^'. 
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blue  bloom,  persistent,  firm.  Skin  thin,  tough,  pigment  wine  colored,  astringent. 
Flesh  light  green,  medium  firm,  juicy,  translucent,  tender,  fine  grained,  fruity, 
rich,  vinous ;  quality  very  good.  Sugar  14°  Balling ;  acid  0.85.  Ripens  medium 
early ;  appears  to  shell  badly  after  picking,  and  for  this  reason  it  has  not  taken 
better  with  the  trade.     Suggested  for  districts  3,  4.  and  6. 

Hungarian. — Origin,  Minnesota,  about  1900.  Vine  vigorous,  very  productive. 
Cluster  fairly  large,  compact,  cylindrical.  Berries  black,  medium  size,  sweet, 
pleasant  flavor,  good  quality.  Ripens  very  early.  Although  not  so  hardy  as 
some  of  the  other  varieties  it  is  considered  promising  for  extreme  northern 
conditions.    Good  for  household  uses  and  juice.    Suggested  for  district  1. 

Husmann. —  (Line,  Vin.,  Lab.)  Origin,  Texas,  1892.  Vine  vigorous,  prolific, 
successful  on  the  Gulf  plain  and  north  to  latitude  34°  N.  Flowers  self-fertile. 
Cluster  very  large,  long,  cylindrical,  sometimes  shouldered,  compact ;  peduncle 
medium.  Berries  medium  size,  globular,  black,  persistent.  Skin  thin,  delicate 
yet  tough,  pigment  wine  colored ;  pulp  melting,  very  juicy,  sprightly,  of  high, 
pure  flavor.  Sugar  20°  Balling;  acid  0.81.  Ripens  medium  late.  A  good  market 
and  table  and  an  excellent  red-juice  grape.     Suggested  for  districts  3,  6,  and  9. 

Isabella. —  (Lab..  Vin.)  Origin,  probably  one  «if  the  Carolinas  about  1800. 
Vine  vigorous,  usually  hardy,  variable  in  productiveness.  Flowers  self-fertile. 
Clusters  large  to  medium,  intermediate  in  length,  nearly  cylindrical  to  conical, 
often  single-shouldered,  variable  in  compactness;  peduncle  short  to  medium, 
thick.  Berries  variable  in  size,  medium  to  lai-ge,  oval,  deep-black  color 
long  before  ripe,  blue  bloom,  usually  persistent,  soft.  Skin  thick  to  medium, 
very  tough,  adheres  considerably  to  the  r»ulp,  astringent.  Flesh  pale  green, 
sometimes  with  yellowish  tinge,  translucent,  juicy,  fine  grained,  tender  but 
meaty,  somewhat  stringy,  inclined  to  foxiness,  sweet  to  agreeably  tart  at 
center,  slightly  astringent  when  not  mature,  good  in  quality.  Sugar  14.5° 
Balling;  acid  0.71.  Ripens  late.  In  the  early  days  of  grape  growing  it  was 
the  grape  of  the  North  and  the  New  England  States.  Suggested  for  districts 
7,  8,  11,  and  12. 

Ives. —  (Lab.,  Aest.)  Origin,  Ohio,  1840.  Vine  vigorous,  hardy,  healthy,  pro- 
ductive to  very  productive.  Flowers  self-fertile.  Cluster  fair  sized,  of  medium 
length  and  breadth,  tapering  to  nearly  cylindrical,  frequently  single-shouldered, 
compact  to  medium,  often  with  numerous  abortive  berries;  peduncle  long  to 
medium,  of  average  thickness.  Berries  intermediate  in  size,  oval  to  globular, 
jet  black,  blue  bloom,  very  persistent,  firm.  Skin  medium  thick,  tough,  adheres 
slightly  to  the  pulp;  pigment  wine  colored,  slightly  astringent.  Flesh  pale 
green,  translucent,  juicy,  fine  grained,  very  tough,  foxy,  sweet  at  skin  to  tart 
at  center,  hardly  good  in  quality.  Ripens  medium  late.  Sugar  18°  Balling; 
acid  0.81,  Its  chief  recommendations  are  good  bearing  qualities  and  that  it 
makes  a  good  red  juice.     Suggested  for  districts  2,  3,  6,  7,  and  8. 

Janesville. —  (Lab.,  Rip.)  Origin,  Wisconsin,  1858.  Vine  vigorous,  healthy, 
very  hardy,  productive.  Flowers  self-fertile.  Clusters  medium  to  small,  short, 
of  average  breadth,  cylindrical  to  tapering,  usually  single-shouldered,  com- 
pact ;  peduncle  short,  slender.  Berries  intermediate  in  size,  globular  to 
slightly  oval,  dull  black,  blue  bloom,  usually  persistent,  firm.  Skin  thick, 
fairly  tough,  adheres  slightly  to  the  pulp,  pigment  dark  wine  color,  astringent. 
Flesh  pale  reddish  green,  translucent,  juicy,  very  tough,  rather  coarse,  vinous, 
sweet  next  the  skin  and  at  center,  fair  in  quality.  Ripens  very  early.  Should 
be  grown  only  in  northern  localities  where  better  grapes  can  not  be  grown, 
or  where  fruit  for  a  cheap  red  juice  is  wanted.     Suggested  for  district  1, 

Lenoir. —  (Bourq.)  Origin,  probably  one  of  the  Carolinas  or  Georgia  in  the 
eighteenth  century.  Vine  vigorous,  thrifty,  usually  quite  productive.  This 
is  a  southern  grape,  too  tender  and  too  late  in  ripening  for  even  the  Middle 
States.  Self -fertile.  Clusters  vary  from  medium  size  to  very  large,  tapering, 
usually  shouldered.  Berries  small  to  medium,  globular,  of  a  dark  bluish  pur- 
ple, nearly  black,  with  lilac  bloom.  Skin  rather  thick,  tough.  Flesh  slightly 
juicy,  tender,  subacidly  sweet,  very  rich  in  coloiing  matter.  Sugar  23°  Ball- 
ing; acid  1.50.  Ripens  rather  late.  This  variety  flourishes  and  bears  large 
crops  in  many  places  along  the  Gulf  coast.  It  makes  a  good,  exceedingly 
dark,  intensely  colored  red  juice,  because  of  w^hich  it  has  been  largely  used 
in  blending.     Suggested  for  districts  3,  4,  and  8. 

Moore  Early. —  (Lab.)  Origin,  Massachusetts,  about  1865.  Vine  medium  to 
vigorous,  hardy,  not  a  heavy  yielder.  Flowers  self-fertile.  Cluster  intermediate 
in  size,  length  and  breadth  irregularly  cylindrical  to  tapering,  often  single- 
shouldered,  inclined  to  looseness;   peduncle  short   to  medium,   thick.     Berries 
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liiiiii    t..   l.n\,i'.   _u»bular,  diirk   imrpllHli-hliu  K  ••om.   not 

l»fr>i{Ntt'nt.    fairly    tlrm,    cnnks    uihUt    unfavorable    coinlit  it'ii>.     Sklii    ni' 
thirk.   tt'iulor.   with   temltMuy   t»»  aMlu're  to   tho  nulp:    plKUHiit    dark    |mi; 
r«'.I.    not    ii^ti  iiiutiit.     Flosh    ^'rtM'iilsh,    irnnslmvnt.    jiilf.v.    Jinr    grained,    touuii. 
Willi  sli::lii   i<.\iii.v.s,  swcM'i  iw\{  {hv  skill,  somewhat  tart  at  renter,  fair  to  jrood 
•'      "i.ilitv:   is  saiisfactory  only  on  rich  soils  and  with  pmmI  .Miiti..,.  ...w|  euro. 
V  Ki.ir  r.allln;::  a<-ld  I.IS.     Wldle  not  an   idead  Krape.  it   n  and 

ably  will  be  itlanted  until  a  better  early  graix»  Is  found.  <1    for 

iistriet.s  2.  H,  4.  6.  7,  and  8. 

Norton.— (Aest.,    Lab.)     Origin,   probably   Virginia,   about   1825.     Vine 
\  l^rorous.    healthy,    uncertain.    l>ut    usually    good    bearer,   not    eonsldprtnl    fully 
hardy  in  States  east  of  the  llorky  Mountains  and  north  of  about  latitude  4(»'  N. 
I'lowers  self-fertile.    Clusters  medium  to  small,  rather  short,  moch-nuely  broad, 
taix»rinu,    usually    single-shouldered,    mtnllum    to    e«»nipact  :    iiedunele    short    to 
medium,    ihiek.    sometimes    Ilatti'ned.     Berries    medium    to    sujjiII.    '^lobular    to 
'Mate,    blaek.   somewhat    jrlos.sy.    blue    bloom,    iHMslstent.   soft.      Skin    thin,   of 
iveragc  toughness,  does  not  ailhere  to  the  pulp,  jiigment   dark  red.  no  astrln- 
eney.     Flesh  greenish  trainslu<'ent,  juicy,  tender,  spicy,  tart,  somewhat  astrin- 
gent.    Rii>ens  lat«\     Kefjuires  a  long  warm  season  to  reach  maturity.     It  has 
reat  adai>tability  to  .soils  and   thrives  in  rich  alluvials.   or  in  <lays.   snivels, 
.tr  sandy    soils   that   are   fairly    fertile   and    wjirm.     Excepting   i>erhaps    Cyn- 
thiana,  the  Norton  is  the  lejiding  red-Juice  grajM?  of  the  eastern  Vnited  States. 
Supir  23.7*   Balling:   aci<l   1.32.     It    makes  a   .juice  of  hljihest  quadlty  and   is 
"f  small  value  for  other  puri>oses.     Su;;.uested  for  districts  3  amd  4. 

Manito. —  (  Uib..  Vin.,  Bourq..  Line.  Hup.)  Origin,  Texas,  1895.  Vine  medium 
U)  vi;rorous,  hardy,  medium  to  productive.  Flowers  semifertile.  Cln-«"'-  '  "nsr, 
cylindrical,  raither  oi>en,  sometimes  with  enlarged  end.  usuailly  not  s  1: 

peduncle  intermediate  in  length,  slender.     Berries  me<lium.  globular,  i  i.t. 

dark  purple  with  white  specks,  very  distinct  amd  uni(jue  in  appearan<e.  Skin 
thin,  tender,  adheres  considerably  to  pulp,  wine-colored  piKint^i't.  astrin^'eid. 
i'lesh  pale  gret^n,  with  slight  pink  tinge,  trainslucent,  moderaitely  juicy,  tender, 
ilmo.<5t  nieltinjr,  not  very  airomaitic.  parts  reaidily  from  the  seeds,  swt^t  next  to 
-kin  to  agreeably  tart  at  center,  good  in  quaility.  Sujrar  13.0°  Balling;  acid 
1.72.  Rii>ens  very  early.  Tucks  ami  ships  well.  A  profitable  mairket  and  good 
juice  grape.     Suggested  f«»r  districts  3,  4,  and  9. 

Monitor. — Orljrin.  Minnesota.     Vine  i;ood  jrrower,  hardy,  productive.     Cluster 
inaill  to  me<lium  si^ce,  compaict,  cylindrical,  nearly  round.     Berries  medium  to 
below  in  size,  globular,  fair  in  quality.     Ripens  very  early.     Good  for  honsehold 
use  and  juice.     Suggested  for  district  1. 

Suelter. —  (Lab.,  Rip.)  Origin.  Mlnnes(»ta.  Good,  strong  grower,  very  produc- 
tive and  hardy,  ^'lowers  not  fully  self-fertile.  Clusters  of  good  size,  compact, 
'  yiindricjil,  tapering,  often  sinule-shouldered.  sometimes  double-slujuldered. 
I  terries  medium  to  above  medium  in  size,  black,  globulair,  and  of  good  quality. 
SniiJir  17.5°  Balling:  acid  0.85.     Sujrj,'ested  for  district  1. 

Worden. —  (Laab. )  Orlirin.  New  York.  1803.  Vine  vigorous,  hardy,  productive. 
healthy.  Flowers  self-fertile.  Clusters  large,  medium  to  Ion;:.  broad-tai)ering 
i<»  cylintlrical.  usually  siiijrle-shoulden»d,  somewhat  compact;  pe<luncle  short, 
ildck.  Berries  larpe,  roundish  to  oval,  dairk  purplish  blaick  to  bhick,  glossy, 
*overe<l  with  heavy  blue  bloom,  not  always  persistent,  moderately  firm.  Skin  of 
avera;re  thicknes.s,  .somewhat  tender,  cracks  badly,  adheres  slightly  to  the  pulp, 
<ontains  considerable  dairk-red  pigment,  austrlngent.  Flesh  greenish,  translucent. 
Juicy,  fine  grained,  tough,  slightly  foxy,  sweet  ait  skin  to  tairt  at  center,  mild, 

_ 1   to  very  ?ood  in  quality.     Sugar  10.2°    Balling';   aicld   1.<KV     Ripens  mid- 

"U  from  a  week  to  10  daiys  earlier  than  Concord,  hais  lair^'er  berries  and 
■  uii.  hes.  and  is  of  better  (piality.     Its  chief  fault  is  that  the  fruit  cracks  badly, 
ften   preventing  pi-ofitable  mairketinjr.     It   does   not   keep   or   ship  as  well   as 
CoD.Mrd       Sn-L'.'-te.l  for  .livtricts  2.  3.  4.  0.  7.  8.  11.  an<l  12. 

MUSCADINE  TYPE 

All  the  catalofriUMl  and  ronimeicially  <rn)\vii  mii«ra(line  varietie.<i 
are  pistillate  or  female -flowered  and  incapable  of  self-fertilization. 
Furthermore,  because  they  bloom  much  later  than  the  eiivitis  va- 
rieties, they  should  be  interplanted  with  male  or  staminate  rotundi- 
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folia  as  poilinizers.  As  these  have  an  abundance  of  virile  pollen,  one 
such  staminate  vine  is  sufficient  to  pollinate  at  least  10  self-sterile 
vines.  Brief  descriptions  of  the  leading  commercial  rotundifolia 
varieties  follow :  ^ 

WHITE  VARIETTY 

Scuppernong. —  (Rot.)  Origin,  North  Carolina.  Vine  a  vigorous,  rank  grower, 
productive.  Flowers  not  self-fertile,  pistillate.  Cluster  small,  having  1  to  15 
berries,  but  generally  2  to  16  berries.  Berries,  globular,  averaging  three-fourths 
inch  in  diameter;  pearly  green  to  reddish  brown  in  color,  individual  hemes 
shatter,  firm.  8kin  medium  thick,  tough,  covered  with  small  russet  dots  and 
sometimes  russet  blotches.  Flesh  pale  green,  juicy,  soft,  musky,  sweet,  sprightly, 
of  good  quality.  Sugar  15.88°  Balling;  acid  0.89.  Ripens  midseason.  The 
most  extensively  grown  of  all  the  muscadine  varieties.  Suitable  for  local  mar- 
kets, home  use,  and  juice.     Suggested  for  districts  4  and  5. 

BLACK    VARIETIES 

Eden. —  (Rot.,  Mun.)  Origin,  Georgia.  Vine  vigorous  and  productive.  Flow- 
ers not  self-fertile,  pistillate.  Cluster  loose,  containing  from  5  to  25  berries. 
Berries  globular,  about  one-half  inch  in  diameter,  dull  black  when  fully  ripe, 
faintly  speckled,  and  adheres  fairly  well  to  the  pedicel.  Flesh  soft,  juicy, 
colorless,  with  pleasant  sprightly  flavor,  quality  very  good.  Skin  relatively 
thin  and  tender.  Sugar  11.78°  Balling;  acid  1.07.  It  is  well  adapted  for  juice, 
home,  and  kitchen  use.     Suggested  for  districts  4  and  5. 

Flowers. —  (Rot.)  Origin,  North  Carolina.  Vine  an  upright,  slender,  open, 
moderately  robust  grower,  productive.  Flowers  not  self-fertile,  pistillate. 
Cluster  globular,  containing  generally  from  6  to  10  medium-sized,  purplish 
black,  slightly  oval  berries.  Skin  very  thick,  tough,  and  faintly  marked  with 
dots.  Flesh  white,  meaty,  tough,  not  very  juicy.  Flavor  is  sweetish,  lacks 
sprightliness,  and  is  of  medium  quality.  Sugar  14.42*  Balling;  acid  0.65. 
Adapted  for  juice,  home,  and  kitchen  use.     Suggested  for  districts  4  and  5. 

James. —  (Rot.)  Origin.  North  Carolina.  Vine  a  vigorous,  slightly  trailing 
grower,  productive.  Flowers  not  self-fertile,  pistillate.  Cluster  globular,  con- 
taining from  2  to  12,  sometimes  more,  but  usually  from  4  to  6,  large,  globular, 
rather  glossy,  bluish  or  dark  purplish-black  berries  when  fully  ripe,  with  pro- 
nounced but  not  very  numerous  "  guinea  egg "  specks.  The  variety  is  rather 
late  in  ripening,  and  when  not  fully  ripe  there  is  a  characteristic  reddish  color- 
ing around  the  pedicel.  Berry  is  juicy  and  flesh  meaty.  Skin  thick,  rather 
tough,  flavor  and  quality  medium.  Sugar  13.88°  Balling;  acid  0.62.  The  all- 
purpose   grape   among   the   muscadines.     Suggested    for   districts   4    and    5. 

Mish. —  (Rot.)  Origin.  North  Carolina.  Vine  a  rather  vigorous,  open,  slightly 
trailing  grower,  productive.  Flowers  not  self- fertile,  pistillate.  Cluster  of 
medium  size,  berries  adhering  fairly  well  to  pedicel.  Berries  range  from 
eleven-sixteenths  to  three-fourths  inch  in  diameter,  are  slightly  ovoid,  almost 
black,  and  have  numerous  "  guinea  egg  "  specks.  The  variety  ripens  uniformly 
but  late.  Skin  medium  thin,  cracking  in  wet  weather.  Flesh  is  tender,  juicy, 
and  sweet.  Flavor  is  distinct,  delicious,  and  of  fine  quality.  Sugar  16.77° 
Balling ;  acid  0.48.  The  Mish  is  the  best  all-round  muscadine,  and  is  esteemed 
next  to  the  Scuppernong  as  a  juice  grape.     Suggested  for  districts  4  and  -5. 

Thomas. —  (Rot.)  Origin,  South  Carolina.  Vine  a  vigorous,  rank  grower  and 
very  productive.  Flowers  not  self-fertile,  pistillate.  Cluster  round  and  small. 
Berries  are  of  medium  size,  globular,  and  when  fully  ripe  of  dark-wine  color, 
the  base  surrounded  by  a  wide,  prominent,  irregular  greenish-yellow  pentagonal 
marking.  The  berries  ripen  unevenly  and  have  poor  adherence  to  the  pedicel. 
The  flesh  is  tender,  juicy,  very  sweet,  and  has  an  exceptionally  rich,  fruity, 
sprightly  flavor.  Sugar  16.58°  Balling;  acid  0.49.  The  skin  is  thin  and 
moderately  tough,  with  numerous  pimples  dotting  the  surface.  Suggested  for 
districts  4  and  5. 

*  Abbreviations  used  for  species  of  Vitis  are:  Rot.,  rotundifolia;  Mun.,  munsoWana. 


RGANIZATION  OF  Till-    I  NITED  STATES   DEPARTMENT  OF  AGRICULTURE 

WIIFX   THIS   TM'RIICATION   WAS   I  AST   PRINTED 


(retary  of  AgiicuUurc 

s<i^tant  Secretary 

rector  of  ScientifU)  Work 

rector  of  Regulatory  H'orfc 

tJirector  of  Extension  Work 

Director  of  Perttonnel  and  Business  Adminis- 
tration. 
■  rector  of  Informaiiofi-^ 

Solicitor 

Weather  Bureau 

Bureau  of  Animal  Industry^. 

Bureau  of  Dairy  Industry.. 

Bureau  of  Plant  Industry.. 

Forest  Service 

Bureau  of  Chemistry  and  Soils.. 

Bureau  of  EntomoU>(ty 

Bureau  of  BioPtgicnl  Survey - 

Bureau  of  Public  Roads 

Tiureau  of  Agricultural  Engineerin4j 

'ireau  of  Agricultural  Economics 

liurrau  of  Home  Economics 

Plant  Quarantine  and  Control  Administration. 

Grain  Futures  Administration.. 

Food  attd  Drug  Administration   . 

iijice  of  Experiment  Stations 
Office  of  Cooperative  Extension  Work 
Library 


ARTHUR   M.   HVDK. 
R,   W.    DUNLAP. 

A.  F.  Wooi>8. 
Walter  G.  Campbeij* 

C.    W.    WARnURTON. 
W.    W.    ST(K  KIIKROEK 

M.  S.  Eisenhower. 
E.  L.  Marshall. 
Chari.ks  F.  Marvin.  Chief. 
.roHN  U.  MoHLEU,  Chief. 
o.  E.  Heed,  Chief. 
W  iLLiAM  A.  Taylor,  Chief. 
H.  Y.  Stuart,  Chief. 
H.  G.  Knight,  Chief. 
C.  L.  Mabi.att.  Chief. 
Paul  G.  Redinoton,  Chief. 
Thoma.s  H.  MacDonald,  Chief, 
S.  H.  MoCroby,  Chief. 
Nils  A.  Olsen,  Chief. 
Ix)Ui8E  Stanley,  Chief. 
Lee  a.  Strong.  Chief. 
J.  W.  T.  DuvEL,  Chief. 
Waltkk  G.  Campbell,  Director  of 
Rcf/ulatory    Work,    in    Charge. 
•fAMEs  T.  Jardini;  Chief. 
' '.  B.  Smith,  Chief 

('i  vKiitii.Tt    Rahnk-TP    I.ihrnrinn . 


9.  t.  aoveRNiicNT  PRinriNe  orricc-.  t»tt 


For  aale  by  the  Superintendent  of  DocumentK.  Wa8hiDg:ton.  D.  C. Trice  5  cenls 


FOUR  IMPORTANT  factors  in  good  plowing  are: 
(1)  Plow  bottoms  suited  to  the  soil;  (2)  attach- 
ments suited  to  the  work;  (3)  correct  adjustments; 
(4)  careful  operation. 

Proper  adjustment  of  the  plow  hitch  for  depth 
and  width  of  cut  is  especially  important  because  it 
distributes  side  draft,  saves  power,  and  improves  the 
quality  of  the  work.  When  a  few  simple  principles 
are  understood  the  hitch  adjustments  can  be  made 
quickly  and  easily. 

Plowshares  should  be  kept  properly  pointed,  and 
shares  and  moldboards  protected  from  rust. 

Glean  plowing  requires  the  use  of  properly  ad- 
justed covering  attachments.  Large  rolling  colters, 
jointers,  and  covering  wires  give  good  results  under 
most  conditions. 

When  buying  a  new  moldboard  plow,  consider  its 
ability  to  plow  cleanly.  Ample  clearance  for  trash 
to  pass  between  the  plow  bottoms,  and  plenty  of 
working  space  for  attachments,  are  desirable. 


Washingrton,  D.  C.  Issued  June,  1932 


PLOWING  WITH  MOLDROARD  PLOWS' 


i-..\    \N  lief,  Diviition  of  Structures,  and  A.  H.  Olavss,  Junior 

Afjriiultuml  Liifjincii;  Division  of  Mvvhanical  Etiuipment,  Burwu  of  Agricul- 
tural Enuinvvring 


ViKVT 


CONT 

PligC 

a. 

BNTS 

•an  plowing   - 

!             

rriM;tU:«>.s  tlial  1 

;::::::::::::::::      « 

Preoiutious  to  i 

I'  ;ltt;»(htnpalS... 

8 
12 
12 

14 

r  plowiuK. 


PLOWING  l^SES  more  power  than  any  other  farm  operation  and 
oftoii  (k'termiiies  the  size  of  tractor  or  lunnher  of  horses  that 
iiust  be  kept.  Ch»an  plowin<r^  as  ilhistrated  in  Figure  1,  has  proved 
1)  be  one  of  the  most  effective  ways  of  controlling  the  European 
orii  borer  and  certain  other  insects  which  find  winter  shelter  in  crop 
('fuse  left  in  the  field.  It  is  also  an  aid  in  controlling  weeds  and 
trtain  plant  diseases. 

Plows  must  be  properly  adjusted  and  in  good  condition  or  they 
A  aste  power  and  do  not  do  first-class  work.  The  purjwse  of  this 
iiulletin  is  to  present  information  which  will  aid  in  keeping  mold- 
hoard  plows  in  good  working  order,  in  using  them  most  effectively, 
and  In  s<»](('f in«r  new  e<iuipment  to  replace  old. 

PLOWING  EQUIPMENT 

IIORSK    PLOWS 
Horse-drawn    ]>ni\%s    :nr    n^u.-m^N     ilassified    as    \\;ilkiiiL;,    Muk^n,    and 

Lrang  plows.  Sulkies  and  gangs  may  be  either  frameless  (low  lift) 
nr  framed    (high  lift).     For  a  small  acreage  the  walking  plow   is 

isually  chosen.  If  considerable  plowing  is  to  be  done  a  somewhat 
greater  investment  is  warranted  and  the  sulky  or  gang  plow  may 
be  more  suitable.     Where  ease  of  operation  is  important  the  framed 

'P  high-lift  plow  is  often  preferred  to  the  low-lift  type.    Ordinarily 

;  here  is  little  difference  in  draft  between  walking  and  wheeled  plows 

f  the  same  size,  since  the  advantage  of  carrying  the  load  on  whetds 

-  offset  by  the  greater  weight  of  \]w  wheeled  plow  and  the  weight 

»f  the  operator. 


^  This  bullptin  Is  bnspcl  on  experimental  sfudies  of  plowlnjr  made  Jointly  by  the  Rureau 
f  Agricultural  EntjineorinK  and  the  Plant  Quarantine  and  Control  Administration.  In 
•operation  with  the  Rureau  of  Entomulogy.  I'se  has  beon  made  of  much  Information 
trained  from  manufacturers  and  State  agricultural  experiment  stations. 

1 
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TRACTOR   PLOWS 


Three  types  of  tractor-drawn  moldboard  plows  are  in  common 
use,  namely,  3-wheeled,  2-wheeled,  and  wheelless.  Three-wheeled 
plows  are  usually  built  for  heavy  duty  in  2-bottom,  3-bottom,  or 
4-bottom  sizes,  or  larger.  The  weight  is  carried  on  all  three  wheels, 
both  when  at  w^ork  and  when  tlie  bottoms  are  lifted.  In  the 
2-wheeled  plows  all  the  weight  is  carried  on  two  wheels  wdien  the 
bottoms  are  lifted,  though  some  of  these  plows  are  equipped  with 
a  fixed  rear  wheel,  or  rolling  landside,  which  carries  the  land-side 
pressure  when  plowing.  They  are  mostly  lightweight,  1  or  2  bottom 
plows.  Some  plows  of  this  type  have  ample  clearance  between  the 
bottoms,  but  in  others  the  beams  have  been  shortened  and  clearance 
sacrificed  to  reduce  the  weight. 


Figure  1. — Cornstalks  plowed  undpr  rlpanly.     The  soil  is  heavy  clay  loam;   clean 
plowing  is  easier  6u  lighter  soils 

A  wheelless  plow  is  mounted  directly  on  the  tractor,  the  drive- 
wheels  of  which  serve  instead  of  the  usual  plow  wheels  to  steady  the 
plow  and  to  assist  in  regulating  the  depth.  Both  hand  and  power 
lift  types  are  available.  While  wheelless  tractor  plows  have  been  in 
use  for  several  years,  they  have  not  been  adopted  so  generally  as 
might  have  been  expected  considering  their  light  weight  and  abil- 
ity to  work  in  close  quarters.  This  may  be  because  they  are  not 
readily  adapted  to  different  makes  of  tractors  and  they  are  not  so 
easily  hitched  and  unhitched  as  the  wheeled  type  of  plow. 

TWO-WAY   PLOWS 

Two-way  plows,^  for  use  on  hillsides  and  under  conditions  where 
dead  furrows  must  be  avoided,  as  in  irrigated  fields,  are  made  for 


2  Directions  for  adjusting  2-way  plows  are  given  in  Department  Circtilar  132,' "Flgh'tiftg 
the  Corn  Borer  with  Machinery  in  the  Two-Genoration  Area. 
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I  ithcr  hoi'se  or  tractor  power.  The  bottom  of  a  2-way  walking:  plow 
^  liin«ro(I  to  the  bcMiin  and  may  be  set  to  turn  the  soil  either  to  the 
I  iirht  or  to  the  left.  Other  'J-way  plows  for  use  with  horses  or  trac- 
tor have  riuflit  aiul  left  hand  bottoms  which  are  used  alternately  to 
throw  all  furrow  slices  in  one  direction.  Most  of  these  arc  wheeled 
j>lows,  but  some  for  use  with  tractors  are  similar  to  the  wheelless 

I.OW  BOTTOMS 

V  great  variety  of  bottoms  is  available  for  different  soil  condi- 
iu>ns  and  types  of  work.  At  one  extreme  is  the  breaker  bottom 
t*(»r  turnin«j  stitf  sod.  It  is  long  and  low,  with  a  gradual  turn  tliat 
niverts  soil  without  breaking  it.  At  the  otlier  extreme  is  the  stubble 
I'ottom  with  a  rather  higli,  abrupt  moldboard  which  turns  the 
lurrow  slice  quickly  to  crumble  it.  Between  these  two  are  a  great 
\  ariety  of  general-puri)ose  bottoms  and  a  nuinber  of  special-pur- 
pose bottoms  to  meet  corresponding  variations  in  plowing  conditions. 
I 'lows  for  stiff  soils  and  tame  sods  reseml>le  the  sod  type,  while  plows 
lor  lighter  soils  approach  the  stubble  type.  This  bulletin  deals 
particularly  with  the  general-purpose  and  stubble  types  of  mold- 
lioard  plows. 

Good  plowing  recpiires  a  bottom  suited  to  the  soil  and  to  the 
particular  work  to  be  done.  It  must  scour,  turn  well-laid  furrow 
»^lices,  leave  the  soil  in  good  conditicm  to  make  a  seed  bed,  cover 
tiash  thoroughly,  resist  wear,  and  have  minimum  draft.  Usually 
1  type  of  bottom  that  has  been  in  use  in  a  locality  for  some  time  will 
he  found  to  meet  most  of  these  requirements.  Until  a  new  type  of 
plow  bottom  has  proved  its  worth  in  a  locality  it  should  be  pur- 

hased  only  after  trial,  preferably  on  the  farm  where  it  is  to  be 

ised.  Since  large  plow  bottoms  cover  trash  better  than  small  ones, 
and  abundant  power  is  furnished  by  tractors  or  by  several  horses  in 
landem  team  hitches,  there  is  a  tendency  in  some  sections  to  use  bot- 
I  oms  16  inches  or  more  in  w  idth.  These  are  often  referred  to  as  "  big- 
iiase  "  plows  and  are  designed  to  turn  under  heavy  growths  of  green- 
manure   crops,   stalks,   and   trash.     Some   of   these   plows   are    well 

(lapted  for  such  use  and  leave  ordinarv  mellow  soil  in  goo<l  condi- 
t  ion  to  be  worked  into  a  seed  bed.  Large  plow  bottoms  do  not 
turn  hard,  dry  soil  so  smoothly  as  do  small  bottoms,  but  this  is 
not  an  olncri ion  wlu'n  <]n'  Imu]  is  iM-itM/  Dlowcd  in  tlic  fall  for  spring 

reding. 
Where  ><>ii  r()inijinni>  mi  a  iuiiu  miii  i    N%nMr\.  Mi    ^^  licrc  different 

rops  are  to  be  plowed  under — for  example,  cornstalks  in  one  field 
and  heavy  sod  in  another — it  may  pay  to  have  two  sets  of  bottoms 
tor  the  plow.     Most  manufacturers  can  furnish  several  types  which 

an  be  interchanged  by  removing  a  few  bolts. 

ACCESSORIES    FOR    CLEAN    PLOWING 

A  plow  without  attachments  may  turn  over  clean  stubble  land 
qu-ite  satisfactorily;  but  sod  land,  weedy  land,  or  land  on  which 
there  is  a  covering  of  straw,  manure,  corn.stalks,  or  the  like,  may  be 
plowed  better  if  the  plow  is  equipped  with  certain  attachments. 
These  should  be  selected  to  suit  the  work  and  to  fit  the  plow.  The 
altaxihments  showii  in  Figure  2  are  suitable  for  plowing  under  corn- 
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stalks  or  a  heavy  cover  crop  such  as  sweetclover.  Since  these  attach- 
ments require  space  in  which  to  do  their  work,  plows  for  clean  plow- 
ing should  have  ample  clearance  under  the  beams,  braces,  and  axles. 
In  gang  plows  there  should  be  sufficient  space  between  the  moldboard 
of  one  bottom  and  the  upright  part  of  the  beam  ahead  to  allow  the 
furrow  slice  and  trash  to  pass  without  clogging.  The  more  clear- 
ance at  this  point  the  better. 


COLTERS 


Rolling  colters   are  used  to  cut  roots   and   surface   trash   which 
might  otherwise  cause  ragged  furrows  or  clog  the  plow.     They  im- 


FiGURE  2. — Covering  attachments  help  bury  trash.  Rolling  colter,  a,  cuts  crosswise 
pieces  ;  jointer,  6,  moves  roll  of  soil  and  trash,  r,  toward  open  furrow  ;  covering 
wires,  c.  guide  trash  under  turning  furrow  slice,  s 

prove  the  work  in  most  cases  and  often  reduce  the  draft,  but  are  not 
entirely  satisfactory  in  soils  containing  loose  stones.  Colters  as  small 
as  12  inches  in  diameter  may  be  satisfactory  in  plowing  sod,  but  are 
ineffective  when  used  in  coarse  or  loose  trash.  A  blade  at  least  15 
inclies  in  diameter  is  desirable  if  the  plow  has  room  to  accommodate 
it,  because  large  colters  do  better  work  and  wear  longer  in  proportion 
to  their  cost  than  do  smaller  ones.  In  heavy  trash  a  17  or  18  inch 
blade  is  best  because  it  may  be  set  reasonably  deep  and  still  mount 
and  cut  trash  which  a  smaller  blade  would  push  ahead  until  clogging 
occurred.  Roller  bearings  maintain  proper  alignment  of  the  blade 
with  less  attention  than  is  required  for  the  cheaper  types  of  bear- 
ings.   Directions  for  setting  the  rolling  colter  are  given  on  page  8. 
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The  fin  colter  is  often  used  on  the  walking  plow  in  preference 

to  the  rollinjr  colter  l)ocansc  it  is  lit^litcr  and    '  "I  tciul  to  lift 

the  front  of  the  ])low.     This  type  of  colter  (•<  f  a  Mat  knife 

hhule  riveted  to  the  side  of  the  sliare  in  an  upright  position  jtist 
behind  tlie  point.  It  cuts  roots  satisfactorily  but  is  not  so  effective 
as  the  rollin«i:  colter  for  handling;  trash.  The  fin  colter  needs  little 
attention  other  than  occasioiud  sharpening. 

The  delU^cting  colter,  a  combination  of  jointer  and  fin  colter,  has 
iH'en  fouiul  very  satisfactory  for  breaking  new  ground.  Several 
other  types  of  coltei*s  are  made  for  special  conditions. 

JOINTERH 

The  jointer,  sometimes  caHed  the  skimmer,  is  a  most  important  aid 
to  clean  plowing.  It  cuts  a  shallow  furrow  3  inches  to  r»  inches  wide, 
above  the  point  of  the  plow  bottom,  turning  a  ribbon  of  sod  or  soil 
and  trash  toward  the  open  furrow.    As  the  new  furrow  slice  is  turned 


■{. —  Walking  lAuw  (Hiui|)iuMl  with  <l«'pth  una*'  wlu'rl.  jointer,  and  chuln.  A  0- 

I.-nplli  of  No.  1)  wir«'  Instt-ntd  t;»  tlu-  loop  nt  flic  clinin  drims  uniier  the  newly 

•  <l  soil.     This   combination   is   suitable   for   fnnnn  -   ini.i<T    rn<..i.  i  .ttflv  h.-.vv 
Kruwtbs  of  weeds,  cornstalks,  or  cover  crops 

on  edge  by  the  moldboard,  much  of  the  trasli  moved  by  the  jointer 
rolls  to  the  bottom  of  the  furrow  and  is  covered  by  clean  soil. 
(Fig.  2.)  If  the  jointer  is  not  used,  considerable  trash  protrudes 
from  the  seams  between  furrows. 

The  moldboard  type  of  jointer  resembles  a  small  plow  and  is  held 
in  i>osition  by  a  shank  clamped  to  the  plow  beam  (independent 
jointer,  fig.  3),  or  it  may  be  held  by  a  shank  clamped  to  the  yoke 
of  the  rolling  colter.  (Combination  colter-jointer,  fig.  6.)  The 
independent  type  is  more  rigid  and  can  be  used  under  more  adverse 
conditions  than  the  combination.  Under  ordinary  soil  conditions 
either  tyj>e  is  very  helpful  in  plowing  clean,  provided  the  plow  1.  •- 
sufficient  clearance  to  allow  trash  to  pass  without  clogging. 

Disk  jointers  may  be  substituted  tor  both  colter  and  moldltoari 
jointer.  ITsually  they  do  not  turn  so  wide  a  ribbon  of  soil  as  do  large 
moldboard  jointers,  out  it  is  possible  to  use  disk  jointers  under  some 
conditions  where  moldboard  jointers  will  not  scour.  On  page  9  are 
given  directions  for  setting  jointers. 
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CHAINS    AND    COVEIRING    WIRES 


Chains  are  used  chiefly  with  walking  plows,  and  are  effective  in 
covering  both  weeds  and  loose  trash.  (Fig.  3.)  Covering  wires  are 
preferable  for  wheel  plow^s  under  most  conditions.  They  improve 
coverage  considerably  with  very  little  cost  or  trouble.  Directions  for 
attaching  chains  and  wires  are  given  on  page  10. 

OTHER  ACCESSORIES 

Weed  hooks  are  useful  for  covering  small  growth  attached  to  the 
ground,  but  are  not  so  effective  in  loose  trash.  Shields  for  deflecting 
trash  to  the  bottom  of  the  furrow  are  available.  Some  types  have 
been  used  satisfactorily  in  a  number  of  localities.  Flat  springs 
shaped  like  sled  runners  and  known  as  broomcorn  springs  are  some- 
times used  to  make  trash  feed  under  rolling  colters.     A  special  type 

of  rolling  colter  for  walking  plows 
j^utting  edge  of  point--^    |j.^^  ^  ^,^^^  ^j^^e  Avhicli  auswcrs  the 

same  purpose. 

GETTING  READY   FOR  THE   FIELD 

A    plow    requires    comparatively 
little   care,   but   if   it   is    neglected 
Wing  bearing  time   will   be   wasted    in   the   field 

Figure  4.— Top  vi.'w  <.f  waikinc^-piow     when  plowing  conditions  are  most 

when  share  is  new.    The  point  is  set    ble.     1  heref ore  any  needed  repairs 

Srai^ce"*''  '"^^ "  '"  ^'^'  ''^'  should  be  made  before  the  plow- 
ing season.  Delays  due  to  worn, 
broken,  or  missing  parts  will  thus  be  avoided  and  the  necessary  field 
adjustments  simplified. 

Kust  is  the  most  common  cause  of  scouring  trouble,  but  is  easily 
prevented.  A  small  can  of  used  motor  oil  and  an  old  brush  or  swab 
may  be  kept  handy  for  oiling  the  plow  bottom  at  night  or  when  work 
is  finished.  This  will  prevent  rust  for  a  few  days,  but  when  the  plow 
is  to  stand  for  a  longer  time  the  polished  parts  should  be  covered 
with  a  heavy  grease. 

Bolts  should  be  kept  tight  to  avoid  breakage  or  misalignment, 
which  may  prevent  proper  scouring  and  cause  other  difficulties. 
Axles,  colter  bearings,  and  other  working  parts  should,  of  course,  be 
lubricated  regularly. 

PLOWSHARES 

The  share  does  the  hardest  part  of  the  work  and  requires  about 
half  the  power  used  by  the  plow.  It  should  be  kept  in  good  condi- 
tion, because  a  badly  worn  share  increases  draft  and  interferes  with 
proper  operation. 

When  a  new  walking-plow  bottom  is  set  on  a  flat  table  top  or  floor, 
the  weight  rests  on  the  three  points  indicated  by  shading  in  Figure  4. 
These  are  the  cutting  edge  at  the  point  of  the  share,  the  small  bear- 
ing area  at  the  wing  of  the  share,  and  the  heel  of  the  landside.  When 
the  plow  is  at  work  in  hard  ground,  most  of  the  downward  pressure 
is  carried  on  the  underside  of  the  point,  while  the  wing  bearing  and 
the  landside  heel  assist  in  holding  the  plow  bottom  level.     All  other 
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parts  back  of  the  cuttinji^  oilpe  nuist  clear  the  bottom  of  the  furrow 

(liat  the  plow  will  ('nt(M'  (he  trroiind  freely  and  hold 


M) 


T^>n»i:  experience  has  develoiHMl  the  plowshare  with  a  | 

I    as  shown   in   Figure  5.     This  sIuijh'  has  been   found   be>l  fur 

tratin«j  ordinary  soil  and  for  standing  rough  wear.    The  clear- 

.nce  at  a  is  usually  referred  to  as  "^down  suck,"  and  the  amount 

\  aries  with  dilferent  makes  and  types  of  plows.     Similar  clearance 

it  the  side  is  called  *Mand  suck."    Manufacturers'  instruction  books 

ive  measurements  of  suck  for  their  shares.    Deep-suck  -'  a  hich 

urn  down  a  little  more  than  regular  shares,  nuiy  be  1   for 

plowing  hard  dry  ground,  but   ])oints  which  turn  down   i<m>  much 

may  make  the  plow  gouge  and  run  unevenly.     On  the  other  hand, 

\  hen  a  share  wears  as  shown  by  the  dotted  line  in  6,  Figure  5,  it  will 

lot  enter  hard  ground  properly.    The  remedy  is  to  replace  or  reshape 

lie  share,  depending  on  the  kind  of  material  from  which  it  is  made. 

The  wing  bearing  of  a  walking-plow  share   (Fig.  4)   acts  like  a 

I  udder  in  keeping  the  plow  level.     Too  little  flatness  at  the  wing 

'oaring  will   cause  the  plow  to   lean  toward   the  open   furrow*,  or 

wing  down."    Too  much  will  cause  it  to  "  wing  up."     One  rule  is 

hat  the  wing  bearing  for  a   14-inch  walking  plow  should  be   1V4 

nches   wide   measured   to-  _ 

vard  the  landside  from 
I  he  corner  of  the  share. 
How^ever,  the  proper  wing 
l)earing  and  proper  down 
suck  of  walking  plows 
lid  chiefly  on  the  con- 

•ns    under    which    the     ,  „  ^r  „.„ii,i,     .<  ..     . 

plow   is  to   be   used.     J^or       rI'  >   tittiui  with   i 

instance,  some  land,  if  be-       „,.,  ..  ,.,.,,  >^i,^>erwen"Ti8r.(i!''  <  ........... ,.. ..  ,.>..- 

WfT    nlowed    in    the    snrintr  ""y  termed  "down  surk  "  ;   b,  an  enlnrged  view 

iig  pioweo  m  tne  spring,        ,,f  ^^  ^,^^,,   ^^^j,,^ .  ^,,,^,^,^,  j,,,^^  ^,,^^  ,,,,^  ,^  ^,,jy 
may    require    an    unusual       look  after  hard  wear 
amount    of    wing    bearing 

and  very  little  down  suck.     If  the  soil  is  dry  the  same  plow  m  itio 
same  field  may  need  the  down  suck  increased  to  as  much  as  three- 
eighths  of  an  inch,  or  more,  and  the  wing  bearing  reduced  or  almost 
entirely  removed.     Local  blacksmiths  usually  adjust  the  sjck  and 
the  wing  bearing  according  to  conditions  in  their  territory  and  the 
eason  in  which  the  farmer  is  to  u.se  his  plow.     Wing  bearing  of  a 
teel  share  may  be  changed  in  the  field  by  bending  it  carefully  w^ith 
111  adjustable  wrench.     Wing  bearing  is  not  needed  in  most  wheeled 
lows,  because  the  wheels  steady  the  plow^  in  the  crosswise  direction. 
Plowshares  are  madti  of  chiJled  cast  iron,  crucible  steel,  or  soft- 
enter  steel.     Chilled  ca.st-iron  .shares  are  harder  and  cheaper  than 
teel  shares,  and  are  used  largely  in  sandy  or  gravelly  soils.    These 
-hares  are  hardest  on  the  underside  and  therefore  resist  wear  best 
where  the  wear  is  greatest.    They  may  be  sharpened  by  grinding  off 
'  lie  top  of  the  cutting  edge,  but  can  not  be  changed  by  forging.    Since 
■  tiey  are  cheap,  it  is  better  to  put  on  a  new  share  than  to  attempt  to 
repair  one  that  is  badly  worn.    It  is  important  that  a  new  share  be 
just  like  the  original,  for  a  cast  share  that  does  not  fit  properly  will 
break  easily.    Steel  shares  are  made  by  special  processes  that  produce 
maximum  wearing  and  scouring  qualities  for  ordinary  work«    Worn 
109592*— 32 2 
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points  and  cutting  edges  should  be  reshaped  by  forging,  but  it  is  im- 
possible for  the  blacksmith  to  retain  all  of  the  original  wearing  quali- 
ties. The  following  instructions  for  sharpening  steel  shares  are 
furnished  by  a  plow-manufacturing  company. 

Build  a  fire  on  the  forge  suitable  for  this  particular  work.  This  is  done  by 
banking  the  fire,  allowing  only  a  small  opening  in  the  side  for  the  blaze  and 
heat  to  escape.  Commence  with  the  point  of  the  share.  Insert  this  into  the  fire 
just  far  enough  to  heat  the  part  you  wish  to  draw,  never  permitting  the  heat 
to  extend  farther  back  on  the  share  than  is  absolutely  necessary.  Draw  this 
down  to  the  proper  shape  and  thickness,  which  should  be  as  near  the  original 
bevel  as  possible.  After  the  point  has  been  finished,  work  back  toward  the  heel 
or  wing  of  the  share,  never  heating  more  than  ll^  inches  from,  the  edge  and 
2^/^  inches  wide.  It  is  important  to  keep  hammering  after  the  steel  has  changed 
from  a  red  heat  to  a  black  as  this  makes  the  edge  tough  and  hard,  giving  a 
wearing  surface  that  will  last  much  longer. 

If  once  do\Mi  the  share  is  not  suflicient,  reheat ;  but  confine  the  heated  part  to 
the  above  measurements.  In  working  along  the  cutting  edge,  keep  it  straight. 
In  so  doing  you  will  avoid  having  to  go  back  and  reset  the  edge. 

For  ordinary  plowing  conditions  the  point  may  be  reheated  and 
chilled  after  the  whole  share  has  been  reshaped,  to  give  additional 
hardness  and  wearing  qualities.  To  do  this,  heat  about  3  inches  of 
the  point  to  a  dull  cherry  red,  then  quench  in  water  until  cold.  This 
treatment  is  not  recommended  for  the  whole  share  on  account  of  the 
difficulty  of  securing  an  even  heat  and  the  danger  of  warping.  If 
solid  stones  are  likely  to  be  struck  it  is  best  not  to  chill  the  point, 
but  to  depend  on  hammering  until  the  share  is  cold  to  give  hardness 
and  toughness. 

Sometimes  a  thin  layer  of  one  of  the  new  very  hard  alloy  metals  is 
welded  onto  the  point  and  cutting  edge  of  a  steel  share  with  an  acety- 
lene torch.  This  increases  the  wearing  qualities  greatly,  but  does  not 
materially  lessen  breakage.  It  should  be  done  before  the  share  is 
badly  worn. 

SPECIAL    SHARES 

In  stony  land  or  in  dry,  hard  ground,  where  penetration  is  difficult, 
"  cobblestone "  shares  with  narrow  wings  which  cut  less  than  the 
full  width  of  the  furrow  may  be  used  on  a  wheeled  plow.  The  plow, 
however,  should  still  turn  the  same  width  as  a  standard  share  cuts. 
The  "  alfalfa  "  share  for  alfalfa  sod  is  wider  and  flatter  at  the  wing 
than  standard,  and  is  set  at  a  blunter  angle  to  the  landside  to  reduce 
the  tendency  of  the  plow  to  slide  around  large  roots.  "  Notched- 
edged  "  shares  are  also  available  for  such  purposes.  Implement 
dealers  can  furnish  full  information  about  special  shares  for  the 
plows  they  handle. 

FITTING  AND   SETTING  THE  ATTACHMENTS 

The  following  suggestions  are  for  the  care  and  approximate  setting 
of  the  attachments.  Since  soil  conditions  largely  affect  the  operation 
of  both  plow  and  attachments,  final  adjustments  should  be  made  in 
the  field. 

THE   BOLIiING   OOfLTEK 

The  colter  should  be  sharpened  occasionally  by  filing  the  blade  or 
grinding  it  carefully  so  as  not  to  draw  the  temper.  Bearings  should 
be  kept  greased  and  adjusted  snugly,  or  replaced  if  necessary,  so  that 
the  blade  runs  true  and  vertical.    If  the  shank  or  yoke  becomes  bent 
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t  should  be  straij^htoiied  or  replaced,  unless  the  blade  can  be  brouj^ht 

lo  convot  position  by  i<hinis  undor  tlio  coltt'r  clanip.  A  coIUt  that 
•ans  sitloways  or  dcM's  not  run  straijxht  forward  may  crowd  tho  plow 

"Ward  or  away  from  tiic  furrow  m>  that  it  fails  to  respond  t'- 

II   the  hitch.     A  colter  that  wobbles  may  cause  these  tront 
Iso  permit  trash  to  wed«re  between  the  jointer  point  and  the  colter. 
Proper  setting  of  the  colter  depends  on  held  conditions  and  cha?«"^«'^ 

iiust  be  made  to  suit  these  conditions.    Ordinarily  the  blade  sli 
lit  one-half  to  1  inch  wider  than  the  shai*e  and  sliould  be  the  >M«iiii 
r  two  fingers  above  it.    In  soft  or  easy  !)lowing  the  hub  of  the  colter 
lay  be  ahead  of  the  point,  while  in  hani  plowing  it  may  be  necessary 

<)  set  it  back  of  the  point.  Where  stones  are  connnon,  the  colter  of  a 
Ldit  plow  is  sometimes  set  ahead  and  as  deep  as  possible  so  that  the 
Ige  of  the  colter  helps  to  protect  the  point  of  the  share,  rolling  it 
lit  and  over  the  stone  with  less  injury  to  the  plow  than  if  the  point 

Kid   struck.     When   i)i()w   and   colter  are   working  properly   a    full, 


PiGi  HE  6. — Proper  shapo  and   si'ttiiiK  of  jointer  point  against  colter  blnde 

traight  furrow  wall  is  formed  and  provides  good  bearing  for  the 
-ar  wheel  or  landside.  A  ragged  furrow  wall  is  usually  due  to  nar- 
ow  or  shallow  setting  of  the  colter,  or  wrong  setting  of  the  plow 
itch.  Considerable  pressure  is  needed  to  force  the  rolling  colter  into 
lie  ground  and  to  provide  this  the  hitch  should  be  set  a  !'»«i"  i.;.riw.i 
11  the  bridle  of  a  horse  plow  than  if  no  colter  were  used. 

\((>I.D»>AIU>    JOINTER 


The  jointer  point  .should  be  sha{>ed  about  as  shown  in  Figure  6, 

)  that  when  it  rests  lightly  against  the  colter  there  will  be  a  V- 

haped  clearance  space  back  of  the  point.     This  permits  bits  of  trash 

'lat    lodge   against   the  jointer  edge   to   work   their   way  out,  and 

:  rovides  for  taking  up  slight  wear  on  the  point  by  twisting  it  toward 

tlie  colter.     As  wear  increases  other  adjustments  must  be  made.     For 


i-x.i    ,..;♦!. 
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allow  the  blade  to  be  swung  toward  the  colter.  In  other  types  the 
blade  back  of  the  point  may  be  ground  to  give  clearance.  Some  types 
of  jointers  have  cheaply  replaceable  points. 

The  jointer  should  be  set  just  far  enough  behind  the  colter  hub 
to  prevent  dirt  and  trash  wedging  against  it,  and  low  enough  to 
cut  a  3-cornered  ribbon  of  dirt  about  4  inches  wide  and  usually  not 
more  than  2i/^  inches  deep  at  the  point.  The  cutting  edge  of  the 
jointer  should  not  be  completely  buried,  since  in  that  case  the  slice 
of  dirt  would  not  be  cut  free.  In  setting  an  independent  jointer 
care  should  be  taken  not  to  crowd  the  colter,  as  this  will  cause  a 
ragged  furrow  wall  and  may  keep  the  colter  from  turning  or  make 
the  plow  run  unsteadily. 

When  a  jointer  is  used  without  a  rolling  colter  its  point  should  be 
set  approximately  over  the  point  of  the  share.  (Fig.  3.)  It  should 
cut  three-eighths  to  three-fourths  of  an  inch  wider  than  the  plow 
and  IY2  inches  to  21/2  inches  deep. 

Sometimes  the  jointer  fails  to  scour,  or  throws  trash  against  the 
next  beam  of  a  gang  plow.  This  may  be  prevented  by  twisting  the 
jointer  or  by  tilting  it  forward,  or  backward.  Most  jointers  have 
adjustments  which  permit  these  changes. 

THE   DISK    JOINTER 

The  center  of  the  disk  jointer  should  be  approximately  over  the 
point  of  the  share.  Usually  it  should  cut  2  or  3  inches  deep,  and  the 
angle  of  the  disk  toward  the  furrow  should  be  so  set  that  its  slice 
just  clears  the  next  bottom  or  the  furrow  wheel. 

CHAINS   AND  COVERING  WIRES 

A  log  chain  is  a  valuable  aid  in  covering  trash  with  walking  plows. 
One  end  is  fastened  to  the  doubletree  back  of  the  furrow  horse  and 
the  other  to  the  plow  beam,  (Fig.  3.)  The  chain  is  allowed  to 
drag  back  almost  to  the  plowshare,  forming  a  loop  that  will  drag 
the  trash  under  the  turning  furrow  slice  without  the  chain  itself 
being  caught.  A  short  length  of  heavy  wire  fastened  to  the  loop  and 
dragging  back  under  the  furrow  helps  to  hold  the  chain  in  position. 
Some  experimenting  may  be  necessary  in  order  to  adjust  the  chain 
properly. 

On  wheeled  plow^s,  covering  wires  instead  of  chains  are  generally 
used.  These  are  pieces  of  heavy  soft-iron  wire  10  to  12  feet  long. 
(Fig.  7.)  One  covering  w^ire  is  usually  tied  to  the  lower  end  of  each 
colter  shank  (Fig.  8),  the  wire  running  back  over  the  lower  part  of 
the  furrow  slice  and  under  the  turned  soil.  Sometimes  it  is  advan- 
tageous to  pass  this  wire  through  the  colter  yoke  to  regulate  its 
height.  Another  wire  is  fastened  to  the  axle  or  hitch  to  drag  just 
over  the  furrow  wall,  and  additional  wires  are  often  fastened  to  the 
plow  frame  or  axles.  Each  wire  should  drag  far  enough  under  the 
furrow  slice  to  give  it  sufficient  tension  to  hold  trash  down  and  to 
bend  over  long  pieces  that  would  otherwise  not  be  covered.  All  wires 
should  be  fastened  rigidly  to  reduce  swinging  so  they  will  not  drag 
under  the  plow  bottoms  when  making  turns  with  the  plow  lifted. 
(Figs.  8  and  9.)  Kinks  may  cause  the  wires  to  tangle  and  drag  trash 
or  to  break.    It  is  a  good  idea  to  keep  a  few  extra  wires  on  Hand. 
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l"'ltiLRK   7. — IMow   (MiiiipptMl    for   clfiin   plowing.      Note   ample   ckaruiK  »•,   liiryi-   rolling 
colters,  joiuters,  and  covering  wires 


Kkjike  b. —  M»'th(ul  of  nttacliing  rovering  wire  to 


ik  and  plow  axlt 
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FIELD  ADJUSTMENTS' 

A  plow,  to  do  its  best  work,  must  be  adjusted  to  suit  soil  conditions. 
Adjustments  should  be  made  from  time  to  time  because  there  are 
variations  in  tlie  soil  on  different  parts  of  the  farm,  and  from  season 
to  season  as  rains  occur  and  crops  are  rotated.  The  necessary  field 
adjustments  may  be  made  quickly  and  easily,  and  the  behavior  of  the 
plow  is  the  best  guide  to  adjustments  that  should  be  made. 

Since  the  entire  power  of  the  team  or  tractor  is  applied  to  the  plow 
through  the  hitch,  no  other  adjustment  can  entirely  remedy  the  fault 
if  the  hitch  is  wrong.  Poor  work,  excessive  wear  on  the  shares,  and 
wasted  power  are  likely  to  result.  The  hitch  should  be  so  set  that 
the  plow  runs  level  at  the  desired  depth  and  width  of  cut,  without 
much  guidance  from  the  wheels,  or  from  the  handles  in  the  case  of  a 
walking  plow. 

HORSE   PLOWS 


DEPTH 


The  depth  cut  by  a  walking  plow  in  good  condition  is  affected  by 
the  height  of  the  team,  the  length  of  the  traces,  the  height  of  the 

cross  clevis  above  the  furrow  sole, 

Covering  wire 


C 


Covering  wire 


C 


y 


Figure  9. — Methods  of  fastening  wires  rig- 
idly to  plow  axles  in  order  to  avoid 
swinging  when  making  turns 


and  the  weight  of  the  eveners. 
When  plowing,  a  horse  works 
most  comfortably  if  the  traces 
are  moderately  long.  The  theory 
that  a  short  hitch  saves  power 
does  not  necessarily  apply  to  the 
plow.  What  the  short  hitch  ac- 
tually does  is  to  raise  the  front 
end  of  the  plow  and  cause  it  to 
run  shallower  unless  the  height 
of  the  cross  clevis  is  changed  to 
compensate. 
Depth  adjustments  should  be  made  by  moving  the  cross  clevis 
(fig.  10,  a)  up  or  down  on  the  plow  bridle.  (Beam  clevis  fig.  10,  &.) 
The  higher  the  clevis  pin  p  is  above  the  bottom  line  of  the  share  the 
deeper  the  plow  will  run.  Since  these  adjustments  of  the  walking 
plow  are  simple  and  generally  understood  they  give  little  trouble 
in  ordinary  ground  as  long  as  the  share  is  in  good  condition.  If  the 
share  becomes  badly  worn  the  plow  majr  fail  to  penetrate  when  the 
hitch  is  in  the  ordinary  position,  especially  in  hard  ground.  The 
only  satisfactory  remedy  is  to  put  on  a  share  with  a  good  point. 

The  hitch  of  a  sulky  or  gang  plow,  or  of  a  walking  plow  with 
beam  wheel,  should  be  adjusted  for  depth  just  as  that  of  a  plain 
walking  plow.  The  wheels  should  be  set  to  steady  the  plow  and 
hold  it  at  uniform  depth  across  soft  places.  When  the  hitch  of  a 
wheeled  plow  is  properly  adjusted,  the  rear  wheel  should  carry 
about  the  same  weight  as  either  of  the  others.  One  way  to  test 
height  of  hitch  is  to  hold  the  land-wheel  lever  unlatched  for  a  short 
distance.  If  the  hitch  is  properly  adjusted  the  operator  should 
be  able  to  hold  the  plow  at  the  desired  depth  with  little  effort.     If 


3  A  more  complete  discussion  of  plow  adjustments  is  given  in  Ohio  State  University 
Extension  Bulletin  80,  Plows  and  Good  Plowing,  with  special  reference  to  European  corn- 
borer  control. 
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the  hitch  is  too  hiph  on  the  bridle,  there  will  be  too  much  weight  on 
the  front  whivls  and  the  plow  will  tend  to  rnn  deep  as  soon  as  the 
lever  is  unlatilied.  On  the  other  hand,  if  the  hiteh  is  too  low  on  the 
bridle  the  plow  will  not  run  deep  enough. 

WnJTH 

The  number  of  liorses  hitclu'd  abreast,  the  lenjjcth  of  the  eveners, 

ind    tlu'    WAV    <lu»    lini'scs    ;ii('    fcin*'.],    ;ifT<M'f     llw    i-iiimliHr    «»f    •}     i»l/ivv 


FiGUUK  10. — Depth  i)f  plowing  (lo|>onds  chiefly  on  height  of  clevis  pin  p  al>ove  line 
of  furrow  sole :  a,  Cross  clevis ;  b,  beam  clevis ;  o,  twisted  clevis 

For  best  operation  the  main  evener  clevis  should  be  near  a  line 
f^entered  on  the  plow  beams  (line  of  draft  of  bottoms,  fig.  11)  and 
I  lie  horses  should  be  reined  to  walk  straight  ahead. 

When  a  14-inch  plow  is  hitched  behind  a  ^-liorse  team,  and  a  38 
or  40  inch  evener  is  used,  the  width  adjustment  is  vei-y  simple.  If 
the  plow  is  not  cutting  wide  enough,  the  twisted  clevis  (fig.  10,  c) 
-hould  be  moved 
nearer  to  the  open 
!  arrow  on  cross  clevis 

r.  If  it  is  cutting  too 
wide,  clevis  c  should 
be  shifted  away  from 
I  he    open    furrow. 

Iliere   is    very   little 

ide     draft     in     this 

use,  because  the  cen- 
ter of  the  doubletree 
is  almost  in  line  with 
the  plow  beam.  The 
'  principle  ap- 
~  to  sulky  and 
J  aiig  plows,  but 
w  here  four  horses  are 
used  abreast  on  a 
gang  plow,  side  draft 
will  cause  more  or 
less  trouble.  This 
difficulty  is  illus- 
trated in  Figure  11.  In  order  that  the  2-bottom,  14-inch  plow  shall 
pull  straight  ahead  with  least  draft,  clevis  c  should  be  set  on  the  line 

if  draft  of  the  bottoms,  about  halfway  between  the  plow  beams,  prob- 
ably 19  inches  from  the  furrow^  wall.  But  this  is  not  possible  with 
three  horses  on  the  land,  because  the  center  of  the  evener  will  be  28  or 


FiGl'UH 


-Hitching    four   horses   abreast    to    a    2-bottom 
plow  results  In  side  draft 
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30  inches  from  the  furrow  wall  even  though  short  singletrees  are  used. 
Therefore,  to  limit  the  plow  to  its  proper  width  of  cut  it  is  necessary 
to  hitch  several  inches  olf  center,  as  shown.  Hitching  to  the  corner 
of  the  plow  in  this  way  tends  to  pull  it  cornerwise  instead  of  straight 
ahead,  just  as  if  the  team  were  hitched  to  the  corner  of  a  harrow 
instead  of  at  the  center.  The  front-furrow  wheel  may  be  set  at  an 
angle  as  shown  in  Figure  11  to  help  overcome  this  tendency,  but 
power  is  w^asted  and  the  horses  are  crowded  and  worried.  The 
difficulty  may  be  overcome  by  using  a  tandem  hitch;  that  is,  with 
two  or  three  horses  on  the  rear  evener  and  two  ahead. 

SET   OF    WHEELS 

Properly  adjusted  wheels  hold  a  plow  steady  with  little  attention 
from  the  operator.  They  help  to  overcome  the  effects  of  side  draft 
and  to  lighten  the  load  on  the  team  or  tractor.  Quality  of  plowing, 
especially  with  gang  plows,  may  be  greatly  improved  by  using  the 
levers  controlling  the  wheels  to  keep  the  plow  level  and  the  furrow 
crowns  uniform.  The  front-furrow  wheel  of  a  horse  plow  serves 
as  a  width  gage.  On  some  types  it  may  be  moved  in  or  out  to  change 
the  width  of  cut.  If  side  draft  causes  the  plow  to  pull  toward  the 
open  furrow  this  wheel  may  be  set  to  lead  to  the  ''  land  "  as  in 
Figure  11. 

Two  types  of  rear-furrow  wdieels  are  used.  Either  should  be  set 
below  and  outside  the  landside  enough  to  carry  practically  all  of 
the  side  and  vertical  pressure  at  the  rear  of  the  plow,  and  should 
be  angled  slightly  away  from  the  furrow  wall.  One  type,  known 
as  rolling  landside,  is  held  in  a  fixed  position  by  a  strong  bracket. 
The  other  type  is  adjustable  and  its  proper  setting  depends  on  soil 
conditions  and  on  the  design  of  the  plow.  Ordinarily  there  should 
be  room  to  slip  the  fingers  under  the  heel  of  the  landside.  In 
waxy  soils  it  may  be  advisable  to  give  less  clearance  under  the  land- 
side,  while  in  hard  ground  slightly  greater  clearance  may  improve 
penetration.  Proper  setting  of  an  adjustable  rear  wheel  is  often 
neglected,  with  consequent  loss  of  efficiency.  Manufacturers'  instruc- 
tion books  give  correct  settings  for  their  plows. 

TRACTOR    PLOWS 

When  a  tractor  plow  is  running  properly  the  weight  is  distributed 
almost  evenly  on  each  front  wheel  and  on  the  rear  wheel  or  landside. 
The  plow  does  the  best  work  and  pulls  easiest  when  set  this  way. 
Proper  setting  of  the  plow  hitch  and  the  tractor  drawbar  are  ex- 
plained in  the  following  paragraphs. 

SETTING  THE  HITCH   FOR  DEPTH 

Four  common  types  of  hitches  used  on  tractor  plows  are  shown 
in  Figure  12.  The  same  principles  govern  the  setting  of  them  all. 
The  hitch  should  be  adjusted  for  the  depth  of  cut  by  raising  or  lower- 
ing bolt  y  at  the  rear  end  of  the  floating  link  I.  Raising  /?  causes  the 
plow  to  run  deeper  unless  the  wheels  prevent,  and  lowering  f  makes 
the  plow  run  shallower  as  in  the  case  of  the  horse  plow.     (Fig.  10.) 


PI^WINO   WITH    MOLDBOARD  PLOWS 


15 


If  the  plow  runs  unevenly  or  fails  to  hold  the  depth  for  which  tho 
wheels  are  set,  the  shares  should  Ik?  examined  to  determine  whether 
the  point.s  are  in  ^ood  ccmdition.  If  the  points  are  «?ood,  the  tnietor 
drawbar  may  be  lowered.  If  this  does  not  remedy  the  trouble  the 
hiteh  may  be  raised  slijrhtly  on  the  end  of  the  plow  beams.     (Kijr.  12, 


p.)  To  secui-e  penetration  it  is  letter  to  set  the  tractor  drawbar 
low  than  to  hitch  hi«rh  on  the  plow,  as  raisinpj  the  plow  hitch  too 
high  in  an  effort  to  make  dull  snares  penetrate  may  result  in  "  nos- 


ing "  as  shown  in  Fi«;nre  Ki,  A.  On  tiie  other  hand,  if  the  plow  tends 
to  run  too  deep  and  the  front  wheels  are  carrying  too  great  a  load, 
the  levers  may  be  hard  to  shift.  In  that  case  the  hitch  at  p  should 
be  lowered;  then,  if  necessarv,  the  tractor  drawbar  shoidd  be  raised 
until  all  three  wheels  carry  a\)()ut  the  same  load.  Raising  the  tractor 
drawbar  too  hi<rh  will  maKe  the  tractor  diHicult  to  steer. 

The  full-floating  type  of  hitcli  (fig.  12,  I))  allows  the  plow  to  bo 
carried  on  all  three  wheels  when  lifted.  Hitches  like  that  shown  at  C 
have  a  chain  or  rod  which  holds  the  front  end  of  the  plow  down  and 


FioUBB  12. —  Four  hitrlips  commonly  iisod  on  tractor  plows.  Tli 
p  Hbove  the  bottom  of  tl>o  shares,  and  tho  height  »>f  > 
the  depth  to  which  tlie  plow  tends  fo  run.  If  the  it 
A  and  H  the  bolt  p  maj*  be  set  liiuher  but  the  Hexii 
Ion;:  link  is  used  as  In  ('  and  I> 


hi  ..f  the  l)oIt 
(ontrol 
f  as  In 
M    If  n 


the  rear  end  up  when  the  plow  is  lifted,  so  that  all  the  weight  is 
carried  on  the  two  fioiit  wheels.  Hitches  like  A  and  B  act  in  th(» 
same  way  as  that  at  C  because  the  link  I  is  short.  Plows  with  hitches 
of  this  type  are  usually  referred  to  as  2-wheeled  plows  though,  as 
previously  mentioned,  such  a  plow  frequently  has  a  rear  wheel 
mounted  on  a  rigid  bracket  and  known  as  a  rolling  landside.  AAHien 
plowing  it  carries  the  load  at  the  rear  of  the  plow.  The  hitch  setting 
should  be  the  chief  means  of  controlling  depth,  and  levers  shf)ul(l  be 
used  only  to  accommodate  the  plow  to  soil  differences  in  the  field  and 
to  hold  the  plow  level  crosswise. 

DHODING    SIDE    DRAFT 

Hitching  off  center  on  either  the  plow  or  the  tractor  causes  side 
Ira  ft.    The  amount  of  side  draft  and  the  trouble  it  may  cause  de- 
fend on  the  draft  of  the  plow  and  the  distance  that  the  hitch  is  of! 
enter.     (See  F'l"""  ^  ^  '^y^  t^ '^  discussion  of  the  side  draft  in  horse 
}>lows,  p.  13.) 
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The  line  of  draft  of  the  bottoms  (line  B,  figs.  14  and  15)  is  ap- 
proximately midway  between  the  beams  in  the  case  of  a  gang  plow, 
or  in  line  with  the  beam  of  a  single-bottom  plow.  If  this  line  of 
draft  is  almost  directly  behind  the  center  of  the  tractor  (line  A, 
fig.  14),  as  when  a  2-bottom,  16-inch  plow  is  drawn  by  a  standard- 
width  tractor,  side  draft  will  cause  little  trouble.  It  is  more  likely 
to  cause  difficulty  when  a  wide-tread,  general-purpose  tractor  is  used 
with  a  relatively  narrow  plow  (fig.  15),  especially  when  the  ground 
is  hard  and  the  draft  is  heavy. 


Tractor 
drawbar, 


Figure  13. — Good  shares  and  proper  hitch  adjustments  are  necessary  for  good 
work :  A,  Share  with  worn  point  fails  to  penetrate  ground  properly.  Hitching 
high  on  beams  to  force  plow  deeper  throws  it  "  on  its  nose,"  with  laudsidt?  riding 
up.  B.  A  correctly  pointed  share  draws  the  plow  into  the  ground.  The  hitch 
should  be  set  low  enough  at  beams  to  hold  plow  level  and  in  balance  at  depth 
desired 

If  the  plow  is  relieved  of  side  draft  by  hitching  the  clevis  on  the 
drawbar  near  line  B  the  tractor  may  be  pulled  sidewise.  On  the 
other  hand,  if  the  tractor  is  relieved  of  all  side  draft  by  hitching 
the  clevis  in  the  middle  hole  of  the  drawbar,  the  plow  will  probably 
pull  cornerwise  and  run  poorly.  The  best  remedy  for  these  diffi- 
culties, if  much  plowing  is  to  be  done,  is  to  set  the  tractor  drive- 
wheels  closer  together,  to  bring  the  center  line  of  the  tractor  as  close 
as  possible  to  the  line  of  draft  of  the  plow  bottoms.  This  can  be 
done  on  the  newer  general-purpose  tractors  in  several  ways,  as  by 
reversing  wheels  with  offset  hubs,  by  sliding  wheels  on  the  axle,  by 
using  extension  rims  or  overtires  on  the  inside  edges  of  the  drive- 
wheels,  or  by  means  of  telescoping  axles. 
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If  it  is  not  possible  to  narrow  tlie  tractor  tread,  the  plow  clevis 
may  be  hitched  midway  between  the  rent<»r  drawbar  position  and 
the  line  of  draft  of  bottoms,  as  indicated  in  Figure  15,  aiui  an  ad- 
justment made  for  width  of  cut.  If  the  \)\(n\  tends  to  pull  corner- 
wise,  the  clevis  on  the  drawbar  may  be  shift<M|  uraror  tr)  the  line  of 
draft  of  bottoms,  thus  puttin«j  more  of  the  side  draft  on  the  tractor, 
n^'H  ri'M.lliisf  liM'-  foi'  width  of  cut.     On  tlic  other  haiul,  if  tho  fiont 

Hitch  tht  c/tvfs    ccrn — D — cnij 

midway  btfwetn   da      D       a     D  b 


line*  A  and  B 


Furrow  wall 


PlorRH  14. — There  is  little  side  draft  when  a  2  or  3  hot  torn  plow  Is  drawn  In^hind  a 
standard-width  tractor.  For  Ixst  results,  hitch  point  on  tractor  shoiiM  !»<•  mid 
way  hetweon  lines  A  and  li,  as  sh«)wn 

or  rear  wheels  of  the  tractor  are  pulled  sidewise  to  an  objectionablo 
depfree,  more  of  the  side  draft  may  be  shifted  to  the  plow  by  moving 
the  clevis  toward  the  center  of  the  drawbar  and  readjusting  for 
width.  If  the  difticulty  can  not  be  overcome  in  this  way,  it  may  be 
ecessary  to  lengthen  the  plow  hitch. 

ADJUSTING  FOB   WIDTH   OF  CUT 

Adjustments  for  width  of  cut  should  be  made  on  the  plow  hitch 
and  not  by  shifting  the  tractor  drawbar  or  the  point  of  hitch  on 
the  drawbar. 


m  g    m    D  c^j 
H/'/c/r  the  devis       tj  q     p     p    dp 


midway  between 
Unes  A  and  B 


Furrow   wall 

-« — ■  da    B     B    E?T5" 

cB~Q    m    D  cfc 

FIOCRH    ir,.      r  •  ;.!.•    draft    should    be    divide<I 

b<'tw«'cn  pli  halfway  lietween  center  line 

of  tractor  m  .sn 

On  plows  having  a  V-type  hitch  (figs.  14  and  15)  one  side  of  the 
V  should  be  lengthened  or  shortened.  Some  plows  are  provided  with 
an  offset  clevis  (fig.  12,  B)  which  may  be  set  to  the  right  or  left  on 
the  end  of  the  beam  or  turned  upside  down,  giving  four  width  set- 
tings. Other  plows  have  a  pivoted  hitch  bar  with  a  clamp  on  the 
front  cross  member  of  the  plow  (Fig.  12,  A)  which  holds  the  hitch 
)  t  the  proper  width  and  depth  setting. 
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SETTING   WHEELS    AND   LEVEES 


The  information  on  page  14  concerning  proper  setting  of  wheels 
and  levers  for  horse  plows  applies  also  to  tractor  plows,  except  that 
the  front  furrow  wheel  of  a  tractor  plow  is  not  intended  to  run 
against  the  furrow  wall  to  gage  the  width  of  cut,  nor  can  it  be  set 
at  an  angle.  It  may  be  repeated  that  close  attention  to  the  levers 
improves  the  uniformity  and  appearance  of  the  work. 

SAFETY    HITCHES 

An  overload  release  should  be  used  at  all  times  when  plowing. 
Break  pins  are  fairly  satisfactory  where  obstructions  are  few.  The 
bolts  in  the  slotted  holes  behind  or  in  front  of  the  break  pin  should 
be  tightened  just  enough  to  prevent  excessive  wear  on  the  pin. 

Many  of  the  newer  tractor  plows  are  equipped  with  spring-con- 
trolled releases.  Two  types  of  these  are  available.  One  type  must 
be  reset  by  hand,  while  the  other  snaps  back  to  working  position 
automatically  and  the  plow  may  be  recoupled  from  the  tractor  seat. 
There  are  also  safety  releases  which  attach  to  the  tractor  drawbar. 

The  release,  whether  spring  or  break-pin  type,  should  be  kept  in 
good  working  order  and  so  adjusted  that  it  will  function  before  the 
plow  is  subjected  to  severe  strains.  Bolts  should  not  be  substituted 
for  wooden  break  pins. 

FIELD   PRACTICES 

Plowing  should  be  done  when  soil-moisture  and  weather  condi- 
tions are  suitable.  It  is  easier  at  such  time  to  keep  the  plow  running 
properly,  less  fuel  is  used,  and  less  time  is  required.  In  many  sec- 
tions it  is  good  practice  to  plow  in  the  fall  and  avoid  the  chance  of 
wet  weather  or  lack  of  time  in  the  spring.  However,  land  that 
washes  badly  had  better  be  plowed  in  the  spring. 

LAYING   OUT   FIELDS 

Finishing  a  wedge-shaped  land  is  troublesome  and  wastes  time. 
Such  lands  can  usually  be  avoided  except  in  irregular  fields.  It  is 
not  necessary  to  measure  off  lands  each  season  if  the  field  is  once 
laid  out  accurately  and  marked  with  permanent  stakes  set  in  fence 
rows.  It  is  then  easy  to  place  backfurrows  in  last  season's  dead 
furrows  and  keep  the  field  level,  or  if  dead  furrows  are  needed  for 
drainage  they  can  be  kept  straight  and  left  open.  Different  methods 
of  laying  out  lands  are  described  in  Farmers'  Bulletin  1045,  Laying 
Out  Fields  for  Tractor  Plowing,  and  many  of  the  suggestions  apply 
alsp  to  plowing  with  horses. 

PLOWING  SPEEDS 

The  proper  speed  for  plowing  depends  on  the  condition  of  the 
soil  and  the  type  of  bottom  used.  When  a  tractor  is  overloaded  the 
speed  may  be  reduced  enough  to  lower  the  quality  of  the  work  done. 
The  plow  should  be  pulled  with  sufficient  speed  to  turn  the  furrow 
slice  over  completely.  This  results  in  a  wider-open  furrow  to  hold 
trash,  and  usually  in  a  cleaner,  smoother  job  than  is  obtained  at 
lower  speeds.     In  new  or  stony  ground  where  the  plow  is  likely  to 
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1  like  solid  objects,  it  is  usually  advisable  to  avoid  bigh  speeds  and 
when  plowing:  with  a  tractor  to  use  a  safety  n  '  •-    t'      >  --   >, 

CLEAN   PLOWING 

i  iic    loiinwiii^    |):i^('s   are   devoted    to   the    sprciai    jm  cciMii  i<»iis    tiiiil 
lould   1)0   obsiMved    when   selecting  and   operating   ])lowing  eouip- 
iiient  where  clean  plowing  is  especially  desirable,  as  where  the  Euro- 
pean corn  borer  or  certain  other  insect  pests  are  present. 

CHOICE  OF  EQUIPMENT 

Field  tests  show  great  differences  in  the  covering  abilit^y  of  plows. 

Therefore,  when  a  new  plow  is  being  purchased,  its  ability  to  plow 

icanly  should  be  considered  with  special  reference  to  the  features 

iscussed  in  the  following  paragraphs.     Clean  plowing  depends  as 

inch  u|K)n  the  operator  as  upon  the  plow,  anil  good   work  can  be 

done  with  most  of  the  plows  now  in  use  provided  they  are  ecjuipped 

with    SUit;ihli'     (•«  i\'<Min<r    ;if  i  .'nh  riM'ni  <     ;ini]     ;ii<'     ;i  i1  ii|<i  <•(]     ;i^     h:iv     liccn 

escribed. 

The    chnicc     iu-lutTJi     il;nl(ii     jiowri     i»i     lioix-     |M)\\rr     inr    |)nt\\ni;i 

t'pends  more  on  other  factors  than  on  requirements  for  clean  plow- 
ing. The  o})erator  of  a  horse  plow  is  in  an  excellent  position  to  watch 
its  work  and  to  keep  it  operating  uniforndy.  When  there  is  a  tend- 
ency to  clog  he  can  see  it  and  dislodge  tlie  obstruction  at  once.  On 
the  other  hand,  tractor  plows  usually  have  greater  clearance,  are 

juipped  with  more  effective  covering  attachments,  and  operate  at 

igher  speeds  than   lioi-^o   p1/»"-.      All    <>f   fi'f-P   ,.M..i;fv"    f-— 1    ^<> 

iiprove  coverage. 

Single-bottom  plows  arc  siiUhiatior}'  iur  small  acreages.  Jslaiiy 
plows  having  more  than  one  bottom,  especially  in  the  smaller  sizes, 
lack  clearance  and  are  impeded  consideral)ly  l)y  clogging,  or  do  not 
have  room  enough  for  the  proper  attachment  and  operation  of  colters 

nd  jointers.  Plows  having  more  than  two  bottoms  do  not  turn 
uniform  furrows  where  the  field  has  been  ridged  by  cultivation  unless 
the  ridges  are  fii-st  leveled  by  disking.  This  fact  favors  two  large 
instead  of  three  small  lx)ttoms  of  equivalent  width. 

On  mellow  soils  the  larger  bottoms,  such  as  IG-inch  and  18-inch, 
usually  do  cleaner  plowing  than  smaller  bottoms;  but  on  heavy  or 
waxv  soils  some  large  bottoms  leave  the  ground  very  rough,  with 
brealcs  in  the  furrow  slice.  Under  such  conditions,  where  small  bot- 
toms must  be  used  to  turn  the  soil  smoothly,  it  is  often  hr-st  to  dispose 

f  tra?:h  before  plowing. 
Shape  of  plow  bottoms  is  j..-i  a-  importai.i  .i>  -i/r.     The  bottom 

iiould  make  a  wide,  open  furrow  to  hold  the  trash  turned  by  the 
!ollowing  bottom  or  at  the  next  round,  and  should  turn  the  furrow 

lice   over  completely   and    uniformly.     Small    differences   in    plow 

liapes  are  difficult  to  distinguish.  A  good  way  to  select  a  suital)le 
I  ype  of  bottom  is  to  see  it  in  operation  or,  better,  to  give  it  a  thorougli 
I  rial  in  the  soil  where  it  is  to  be  used. 

COVERING    ATTACHMENTS 

To  do  clean  plowing  in  cornstalks  or  other  crop  refuse,  plows  must 
I  (■  equinpexl  with  auxiliary  covering  attachments.  (Pp.  3  to  6.) 
'J'hese  devices  work  in  front  of  the  turning  furrow  slice  to  move 
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cornstalks  or  other  trash  toward  the  open  furrow.  It  is,  therefore, 
very  important  to  have  enough  clearance  at  the  points  where  clog- 
ging occurs,  as  shown  in  Figure  16,  to  permit  these  devices  to  do  their 
work  and  permit  trash  to  pass  through  without  interference.  It  is 
desirable  to  have  a  minimum  horizontal  distance  of  21  inches  or 
more  measured  diagonally  from  the  top  of  the  moldboard  at  the 
shin  to  the  back  of  tlie  beam  ahead,  or  to  the  tire  of  the  furrow  wheel. 
The  axles  and  braces  should  be  so  placed  that  there  is  room  for  the 
use  of  colters  as  large  as  18  inches  in  diameter.  Both  plow  and  hitch 
should  be  free  from  projecting  parts  which  might  drag  trash.  Pro- 
vision should  be  made  for  easy  adjustments. 

The  necessity  for  covering  attachments  in  order  to  do  a  good  job 
of  clean  plowing  in  whole  cornstalks  or  almost  any  kind  of  trash 


Figure  16. — Cloggiug  caused  by  insufficient  clearance  between   tiie  jointer  and  the 

bottom  ahead  of  it 

was  demonstrated  by  an  experience  with  a  2-bottom  14-inch  plow  in 
a  field  of  standing  stalks.  After  plowing,  25  bushels  of  trash  per 
acre  were  picked  up  from  the  land  where  no  covering  attachments 
had  been  used  while  only  2i/2  bushels  per  acre  were  left  where  roll- 
ing colters,  moldboard  jointers,  and  covering  wires  (fig.  7)  had  been 
used.  These  attachments  may  be  used  together  satisfactorily  on 
wheeled  plows  under  most  soil  conditions,  although  some  difficulties 
are  encountered  with  moldboard  jointers  in  soils  that  do  not  scour 
well. 

Some  of  the  trouble  experienced  is  due  to  worn  jointer  points  and 
maj^  be  avoided  by  keeping  the  points  in  good  repair  and  properly 
adjusted  against  the  colter.  (Fig.  6.)  Small  or  dull  colters  which 
fail  to  cut  the  stalks,  especially  wdien  they  are  damp  and  tough  oi- 
when  the  soil  is  soft,  also  interfere  with  the  operation  of  the  jointers. 
Large,  sharp  colters  remedy  this  fault.  Lack  of  proper  clearance 
betw^een  the  plow  bottoms  is  likely  to  cause  stalks  to  clog  against  the 
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jointers.     This  difficulty  is  seldom  found  with  plows  haviiifr  21  inches 
or  more  of  clearance  between  the  top  of  the  moldboard  and  the  »■  ■•" 
ahead.     Disk  jointers  and  coverinir  wires  may  he  used  toi^ethei 
factorilv  in   plowin<i:   under  coi  "      with   wheeled    plows,     it   ib 

likely  that  they  can  l)e  used  un>  r  adverse  soil  conditions  than 

molilboard  jointers.     Types  of   Ua^h  shields  which   are  free   from 
clo<r«j:in«j:  may  be  used  satisfactorily  with  either  type  of  jointer. 

liollin«>:  coitei-s  and  coverinj?  wires  or  trash  shields  may  l)c  used 
together  witiiout  jointei's,  but  the  work  will  not  be  so  clean  as  when 
jointers  are  used  also.  Coverinjjj  wires  or  chains  are  sometimes  used 
alone  but  are  not  sufficient  to  do  clean  work. 

The  jointer  and  chain  nuiy  be  used  satisfactorily  on  walking  plows 
(fi«r.  3)  without  the  rolling;  colter,  because  the  Oj)erator  can  easily 
free  the  plow  of  stalks  which  nuiy  catch  on  the  jointer  shank.  This 
arrangement  of  attachments  is  often  used  where  the  soil  ccmtains 
small  rocks  which  mij^jht  catch  between  the  colter  and  plowshare  or 
force  the  plow  out  of  the  ground  if  a  standard  rolling  colter  were 

PRACTICES    THAT    PROMOTE    CLEAN    PLOWING 

Disposing  of  crop  refuse  may  be  made  easier  by  simple  precau- 
tions in  other  field  operations.  For  example,  cultivation  that  does 
not  ridge  the  soil  permits  better  plowing  for  the  following  crop  and 
also  is  helpful  if  other  methods  of  trash  disposal  are  used,  llidging 
is  more  likely  to  result  when  corn  is  drilled  than  when  it  is  planted 
in  checkrows,  but  the  root  clumps  of  single  stalks  are  less  troublesome 
than  those  of  stalks  growing  in  a  hill.  It  is  usually  easier  to  do  clean 
plowin*^  where  the  corn  has  been  drilled,  provided  the  ridges  are  low. 

Disking  before  plowing  may  be  harmful  if  done  when  the  soil  is 
in  condition  to  pack.  However,  when  the  field  is  dry,  disking  with 
a  sharp,  weighted  disk  breaks  up  the  crust,  reduces  ridges,  and  cuts 
up  stalks.  Under  these  condutions,  the  plowing  may  be  improved,  and 
the  number  of  stalks  uncovered  in  cultivation  will  usually  be  reduced. 

Pasturing  cornstalk  fields  reduces  the  quantity  of  trash  to  be 
turned  under,  but  the  soil  may  become  packed  by  livestock  tramping 
over  it  when  wet,  and  this  makes  good  plowing  difficult. 

Stubble  fields  to  be  plowed  with  a  walking  plow  are  often  first 
rolled  or  dragged  with  a  weighted  drag.  If  one  operation  is  not 
enough  to  break  the  stubble  down,  it  should  be  repeated  in  the  oppo- 
site direction.  Lands  to  be  dragged  should  be  laid  out  the  same  as 
plowlands,  and  in  going  over  them  the  last  time  the  implement 
should  travel  in  the  same  directicm  as  the  plow  in  order  to  leave  the 
stubble  pointing  forward.  If  a  tractor  is  used,  an  extension  rim  on 
the  land  wheel  will  break  down  stalks  and  stubble. 

Mechanical  corn  pickers  usually  leave  the  stalks  in  gt*.Mi  ^  ,*.,,. .i,i>ii 
to  be  turned  under  if  the  plowing  can  be  done  in  the  same  direction 
that  the  picker  traveled  and  if  the  stalks  are  not  pulled  loose.  It  is 
rather  difficult  to  plow  in  the  opposite  direction  until  the  stalks  have 
been  weakened  b}^  being  weathered  through  the  wunter,  or  cut  up 
with  a  disk  harrow  or  stalk  cutter. 

Sometimes  it  is  impossible  to  do  clean  plowing  in  whole  cornstalks, 
either  because  of  soil  conditions  or  on  account  of  using  a  poorly 
equipped  plow.    In  such  cases,  if  the  control  of  the  European  corn 
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borer  is  an  object,  removal  of  stalks  may  be  necessary.*  This  should 
be  done  before  plowing,  for  picking  up  uncovered  stalks  by  hand 
after  plowing  is  a  back-breaking  job. 

Where  surface  drains  are  not  needed  it  is  good  practice  to  place 
backfurrows  in  the  old  dead  furrows  to  keep  the  field  level,  or  to 
plow  around  the  entire  field,  thus  reducing  the  number  of  back- 
furrows  and  dead  furrows. 

It  is  best  to  remove  cornstalks  from  headlands  before  plowing. 
Stalks  standing  w^here  backfurrows  are  to  be  placed  may  be  cut  and 
thrown  aside  or  raked  up  and  burned,  preferably  before  the  weather 
is  suitable  for  plowing,  so  that  no  time  is  lost. 

If  crop  refuse  has  not  been  removed,  the  backfurrows  may  be  pre- 
pared for  plowing  by  running  the  disk  harrow  on  each  line,  then 
returning  in  the  same  path.  If  a  tandem  disk  is  used,  the  rear  gangs 
should  be  set  straight  to  avoid  filling  up  the  depression  made  by  the 
front  gangs.  This  depression  is  needed  to  hold  trash  turned  by  the 
plow  at  the  first  round  and  also  helps  to  keep  the  backf urrow  level. 
Sometimes  trash  on  the  line  of  the  backfurrow  is  mashed  down  by 
the  tractor  driA^ewheel  before  making  the  first  round.  This  improves 
the  looks  of  the  backfurrow,  but  disking  or  harrowing  after  plow- 
ing may  uncover  much  of  the  trash.  In  finishing  dead  furrows, 
the  work  should  be  so  managed  that  if  the  land  has  been  ridged  by 
cultivation  the  last  furrow  thrown  each  way  will  be  cut  from 
between  the  ridges. 

It  is  usually  necessary  to  plow  at  least  6  inches  deep  in  order  to 

Elace  trash  so  far  under  the  surface  that  it  will  not  be  dragged  out 
y  the  operations  of  fitting,  seeding,  or  cultivating  the  ground.  For 
the  purpose  of  covering  trash,  it  is  better  to  plow  7  to  8  inches  deep 
if  possible.  Plowing  deeper  than  8  inches  usually  results  in  little 
or  no  improvement  in  coverage,  except  perhaps  in  sandy  soils. 
Where  rock  ledges  prevent  the  plow  running  6  inches  deep,  trash 
over  the  ledges  should  be  removed  before  plowing.  It  may  be  scat- 
tered over  the  adjoining  land  and  plowed  under,  or  it  may  be  burned. 

PRECAUTIONS   TO    BE   TAKEN   AFTER   PLOWING 

When  mellow  soils  are  properly  plowed,  the  trash  is  well  buried 
and  the  furrows  form  a  continuous  granular  surface  which  may 
easily  be  worked  into  a  seed  bed.  On  the  other  hand,  heavy  soils 
are  often  turned  up  by  the  plow  in  large  clods  or  lumps  with  open 
spaces  between.  Trash  may  be  so  poorly  covered  by  these  clods  that 
the  operation  of  fitting  the  seed  bed  will  drag  pieces  to  the  surface 
or  leave  them  partlj^  exposed.  Under  these  conditions  a  corrugated 
roller,  a  packer,  a  spike-tooth  harrow,  or  a  plank  drag  may  be  pulled 
in  the  direction  of  plowing  to  break  up  the  clods  and  fill  the  holes 
before  the  ground  is  worked  with  other  implements. 

The  disk  harrow  should  be  used  with  care  in  preparing  a  seed  bed 
where  trash  has  been  plowed  under,  since  disks  set  at  too  great  an 
angle  turn  up  much  buried  material.  The  disks  may  be  set  at  a 
slight  angle  and  weighted  to  secure  penetration.  If  a  spring-tooth 
or  a  spike-tooth  harrow  is  used  it  should  be  run  shallow. 

*  Miscellaneous  Publication  56,  Low-Cutting  Devices  for  Harvesting  Corn,  and  Miscel- 
laneous Publication  142,  Construction  of  Sled-Type  Coi'nstalk  Shavers,  describes  equipment 
for  use  in  stalk  disposal 
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HOW  TO  CONTROL 
GRASSHOPPERS 

in  CEREAL  and 
FORAGE^CROPS 


Although  the  farmer  usually  does  not  notice 
-^^grasshoppers  until  they  have  reached  a  consider- 
able size,  they  begin  to  injure  his  crops  soon  after 
the}^  hatch.  The}'  should  therefore  be  detected  and 
combated  while  they  are  young  and  small,  so  that 
time,  labor,  and  material,  as  well  as  crops,  may  be 
saved. 

Destroying  grasshopper  eggs  by  fall  plowing,  disk- 
ing, or  harrowing  is  recommended  where  such 
destruction  is  practicable. 

Applying  poisoned-bran  mash  is  the  most  practical 
means  of  controlling  grasshoppers.  The  poisoned 
mash  should  be  put  out  usually  between  6  and  10 
a.  m.,  or  as  soon  after  sunrise  as  air  temperatures 
reach  70°  to  80°  F.  At  these  times  the  grasshoppers 
are  on  the  ground  doing  their  first  feeding  of  the  day. 
Exact  temperatures  at  which  maximum  feeding 
occurs  differ  with  the  locality  and  the  species  of 
grasshoppers.  The  mash  should  not  be  put  out 
while  the  temperature  is  below  70°  or  above  85°  or 
during  cloudy  or  inclement  weather. 

In  mixing  and  distributing  the  poisoned  mash 
care  should  be  taken  to  prevent  injury  to  persons  or 
farm  animals. 

The  best  results  can  be  obtained  when  all  the 
farmers  in  a  community  cooperate. 

This  bulletin  is  a  revision  of  and  supersedes 
Farmers'  Bulletin  747,  Grasshopper  Control  in  Rela- 
tion to  Cereal  and  Forage  Crops. 


Washington,  I).  C.  Issued  April,  19:52 
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RASSHOPPERS    have    always    been    anuuip    the    principal 
insect   enemies  of  agrriculture.     Serious  outbreaks  still   »)ccur 
iT  larjre  areas  at   irregular  intervals,  and  the  aggrepite  annual 
due  to  grasshoppers  even  during  years  not  marked  by  outbreaks 
ufficient  to  cla>s  tliese  insects  as  a  major  pest. 


Fiot  ju:     1. — Southwestern     lubber     grasshopper.     Adult    female. 
Natural  slse 


PRINCIPAL  KINDS  OF  INJURIOUS  GRASSHOPPERS 

Many  kinds  of  grasshoppers  injure  grains,  grasses,  and  forage 
'>ps  throughout  the  United  States.  The  most  important  are  the 
utli western  lubber,  the  differential,  the  2-stri|>ed,  the  lesser  migra- 
I  y,  the  red-legged,  the  Carolina,  and  the  pellucid  or  clear-winged 
as.shop|>ers. 

The  southwestern  lubber  grasshopi^er  (Brcuhystola  viagna  Gir.) 
iiT.  1)  is  very  large,  usually  pale  green,  speckled,  and  marked  with 
Ilk  and  brown,  and  is  wingless  throughout  its  entire  life.  This 
t  cies  lives  in  the  semiarid  regions  of  the  Southwest.  It  sometimes 
112605  •—32  1 
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becomes  injuriously  abundant  on  the  cattle  ranges  and  dry  farms 
of  New  Mexico  and  Arizona,  but  is  found  throughout  the  Great 
Plains  area  from  Wyoming  and  South  Dakota  to  New  Mexico  and 
Texas. 

The    differential    grasshopper    {Melanoplus   diff edrentialis   Thos.) 
(fig.   2)    is  usually   yellowish,  with   clear,   glassy   hind   wings,   and 


Figure  2. — Differential  grasshopper.     Adult  male.     Twice  natural  size 

averages  nearly  li/o  inches  in  length.  Its  hind  legs  are  usually 
distinctly  marked  with  yellow  and  black,  the  color  arranged  in 
chevron-shaped  bars  on  the  sides  of  the  thighs.  It  is  found  through- 
out nearly  the  entire  Ignited  States,  although  rarely  in  the  Atlantic 
States.  This  grasshopper  is  chiefly  injurious  in  the  Middle  Western 
and  Southwestern  States. 

The  two-striped  grasshopper  {M.  hivittatus  Say)    (fig.  3)  is  com- 
pact and  yellowish,  bearing  two  yellow  stripes  from  the  forehead 


'-^nm-:. .. . . 

•^  "*  '<  '•  •  .  o . 


Figure  3. — Two-striped  grasshopper  btying  her  eggs, 
size 


Natural 


down  each  side  of  the  otherwise  brown  back,  and  having  nearly  col- 
orless hind  wings.  It  ranges  from  1  to  li/^  inches  in  length.  This 
species  is  found  from  southern  Canada  to  Mexico,  except  in  the  South 
Atlantic  States. 

The  lesser  migratory  grasshopper  {M.  mexicanus  Sauss.)  (fig.  4) 
is  reddish  brown,  bearing  a  distinct  patch  of  black  on  the  neck  or 
collar  and  averaging  about  1  inch  in  length.     Although  compara- 
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lively  small,  it  is  a  strong  Hior  an<l  sometimes  (1(m>s  immense  damage 
to  crops.  It  is  found  throughout  nearly  tlie  entire  Fnited  Stat*'-  ^"•* 
is  j'hiefly  injurious  in  States  west  of  the  Mississippi  Kiver. 

The  red-h»gged   grasshopper    (.1/.  frnnir-ruhnnit   l)e  G.)    (tig.     »; 
is  one  of  the  most    wi(U'ly  <listribute<l  of  all   the   injurious  s|)ecies. 


Fi»;i  KK 


1.  —  Lesser    niliirntory    KranHhoppor. 
inaif.      Twtcf  natiirul   nIzc 


Adult 


It  is  small,  reddish  brown  above  and  yellow  beneath.  Its  legs  are 
partly  tinged  with  a  briglit  red  and  its  hind  wings  are  colorless.  It 
IS  found  in  considerable  numbers  throughout  flu.  .iiiir.'  T'tiifod 
States,  southern  Canada,  and  northern  Mexico. 


'*. — Ucil-lfgKtrtl   grHHshopuer.     Adult  male.     Twice   natural 

slz«' 

The  Carolina  grasshopper  (Di«S08teira  Carolina  L.)  (fig.  6)  is  of 
medium  to  rather  large  size,  and  is  usually  of  a  plain  pep])er-and-salt 
color,  sometimes  varying  from  gray  through  yellowish  to  a  <listinctly 
reddish  color  dei)ending  ui)on  the  soil  ujwn  which  it  is  found.     Its 


n»lina   i;ra«sh« 


liiiKi  \\iii<^>  ;ii«'  lu'urly  black,  iii;ir^iin'(i  uiui  M-iiow.  i  iiii>  li  i>  Ill- 
conspicuous  while  sitting  uj)on  the  ground  but  catches  the  eye  imme- 
diately upon  taking  flight.  It  is  very  widely  distributed  throughout 
the  entire  I'nitetl  States. 


BULLETIN    1691 

The  pellucid  or  clear- winged  grasshopper  (Camnula  pellucida 
Scudd.)  (fig.  T)  is  small  and  its  hind,  or  true,  wings  are  clear  or  pel- 
lucid while  the  front  wings  are  distinctly  blotched  with  brown.  It 
is  distributed  throughout  the  Northern  States  from  the  Atlantic  to 
the  Pacific,  and  is  at  times  one  of  the  most  injurious  species  in  the 
United-  States. 


PiGCRE  7. — Clear-winged  grasshopper.     Adult  male.     Twice 
natural   t«izf 

Grasshoppers,  both  young  and  old,  injure  crops  in  but  one  way, 
by  gnawing  and  devouring  them  wholesale.  Where  very  numerous 
they  have  been  known  to  consume  almost  every  green  thing  in  sight 
(fig.  8),  even  eating  the  bark  on  the  tender  twigs  of  trees  and  gnaw- 
ing the  handles  of  hoes  and  rakes  in  order  to  secure  the  salt  left  there 
by  perspiring  hands. 

CONDITIONS  FAVORABLE  TO  OUTBREAKS  OF  GRASSHOPPERS 

It  is  generally  believed  that  dry,  warm  weather  is  favorable  for 
grasshoppers  and  it  is  known  that  the  most  severe  outbreaks  have 
occurred  either  during  or  following  periods  of  drought.  Wet 
weather  is  unfavorable  and  great  numbers  of  grasshoppers  often  die 
from  disease  under  such  conditions.  Many  years  ago,  attempts  were 
made  to  control  grasshoppers  by  spreading  disease  among  them,  but 
it  was  found  that  both  fungous  and  bacterial  diseases  developed  of 
their  own  accord  during  wet  weather  but  always  failed  to  thrive 
under  dry  conditions.  Cool  weather  during  the  egg-laying  period 
decreases  the  number  of  eggs  laid.  Winter  temperatures  have  little 
effect  upon  grasshopper  abundance. 

LIFE   HISTORIES    AND    DEVELOPMENT    OF    GRASSHOPPERS    IN 

GENERAL 

The  life  histories  of  the  various  species  of  injurious  grasshoppers 
are  quite  similar.  The  eggs  are  usually  deposited  in  the  soil,  inclosed 
in  sacs,  or  "  pods,"  formed  of  a  glutinous  substance  furnished  by 
the  female.  The  grasshopper  thrusts  her  abdomen,  which  is  capable 
of  considerable  extension,  into  the  soil  (fig.  3)  and  starts  laying  her 
eggs  at  the  farther  end  of  the  tunnel  thus  formed,  which  is  then 
filled  with  eggs  and  sealed.  One  grasshopper  has  been  known  to 
deposit  as  mam-  as  441  eggs. 

Egg  laying  usually  takes  place  in  late  summer  or  early  fall  and 
the  young  grasshoppers  emerge  the  following  spring.  In  some  of  the 
Southern  and  Southwestern  States  the  young  grasshoppers  may 
emerge  as  early  as  February,  but  in  the  North  the  eggs  usually  do 
not  hatch  until  Mav  or  June. 


now  T 
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In  contrast  to  many  oili»r  injurious  insects,  «;rassho|)|K»rs  when 
new  ly  hatclu'il  closely  resemble  their  parents,  except  that  they  lack 
v  There  is  no  «n*iihlike  larval  staj^e,  nor  is  there  any  resting  or 


FlGiHK  .*<. — These  |)liot«)>.'r;ii)lis  show  how  );r!issho|)iMTs  ni.-iy  ruin  forn.      In  tlic  upp^T 

picture  an  ;iri;i\    .,t   .ulnii    iiiir.  i.  m  i.l   .inri    :^  <t  rii..(l  ■•!  :,>-!]<. i.tnis.    i^   entering   the 

corn  at  the  <•  nhowH  the 

same  fleM  Miich   it.      In 

many  (••>ru:  .  »,.  ti...  ^-..rv• 
ground 


true  pupal  sta<re,  Jsuch  Ub  tliat  of  butterflies  and  moths.     Tlie  youn<j^ 
grasshoppers  are  active  and  able  to  liop  abuost   imnicdlntcly  upon 
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emergence  from  the  eggs.  They  require  from  40  to  60  Jays  to  grow 
into  maturity  and  cleveh)p  Avings.  During  this  time  they  shed  their 
sivins  five  or  six  times.  The  cast-off  skins  are  often  mistaken  for  dead 
grasshoppers  and  frequently  are  the  basis  of  mistaken  reports  that 
grasshoppers  are  ''  dying  by  the  millions."  The  appearance  of  wings, 
except  in  the  wingless  species,  marks  the  final  stage  of  growth,  and 
the  grasshopper  is  then  ready  to  mate  and  reproduce.  There  is  only 
one  generation  a  year. 

NATURAL  ENEMIES 

Several  kinds  of  parasitic  2-winged  flies  deposit  maggots  upon 
grasshoppers  in  their  mature  or  nearly  mature  stage.  Among  the 
most  important  of  these  is  a  flesh  fly,  which  has  been  observed  to 
deposit  live  maggots  upon  the  grasshoppers  while  they  are  in  flight. 
The  maggot  devours  the  internal  portions  of  the  grasshopper's  body 
and  soon  causes  its  death.  Robber  flies  feed  very  largely  upon  young 
grasshoppers,  grasping  them  Avith  their  long,  stout  legs,  thrusting 
their  strong  beaks  through  the  body  walls  of  the  grasshoppers,  and 
sucking  out  the  liquid  contents  of  the  bodies.  Several  kinds  of  dig- 
ger wasps  kill  or  stupefy  grasshoppers  by  stinging  and  then  drag 
them  into  their  underground  nests.  The  Avasp  then  lays  an  egg  upon 
the  body  of  the  grasshopper,  which  subsequently  becomes  food  for 
the  newly  hatched  grub.  A  number  of  blister  beetles  are  known  to 
prey  in  their  young  stages  upon  the  eggs  of  grasshoppers,  but  as 
the  adult  beetles  are  sometimes  quite  injurious  to  potatoes,  beans,  and 
other  cultivated  plants,  they  can  not  be  considered  as  entirely 
beneficial. 

The  Bureau  of  Biological  Survey  has  found  that  birds  play  an 
important  part  in  the  natural  control  of  grasshoppers.  All  birds 
except  the  strictly  vegetarian  doves  and  pigeons  feed  on  grasshop- 
pers and  destroy  large  numbers  of  them,  but  they  can  not  be  ex- 
pected to  prevent  outbreaks.  It  has  often  been  asserted  that  the 
reason  grasshoppers  are  so  abundant  at  the  present  time  is  that 
game  birds  are  less  numerous  than  formerly.  It  should  be  remem- 
bered, howcA^er,  that  the  Avorst  grasshopper  outbreaks  in  the  history 
of  American  agriculture  occurred  in  the  Great  Plains  region  50  to 
60  years  ago  Avhen  game  birds  Avere  far  more  plentiful  than  they  noAV 
are. 

CONTROL  MEASURES 

Tavo  principal  methods  of  control  liaA^e  been  found  to  be  of  prac- 
tical A^alue  in  combating  grasshoppers  in  this  country:  (1)  Destruc- 
tion of  the  eggs;  and  (2)  use  of  poisoned  baits. 

DESTROYING  GRASSHOPPER  EGGS 

Where  grasshopper  eggs  are  laid  in  ground  that  can  be  economically 
plowed  or  harrowed,  great  numbers  of  them  can  be  destroyed  by  these 
operations.  The  lesser  migratory  grasshopper,  Avhen  abundant,  lays 
great  numbers  of  eggs  around  the  roots  of  the  current  year's  grain 
crops.  PloAving  and  packing  the  stubble  fields  either  in  the  fall  or 
early  in  the  spring  delays  the  hatching  of  the  eggs  and  prevents  the 
young  grasshoppers  from  reaching  the  surface.  The  2-striped  and  the 
differential  grasshoppers  most  often  lay  their  eggs  in  sod  land  and 
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eedy  jL^romul  arouiul  the  eil«:;»'s  of  f<irj»or*»  and  roival  ri'o|)>.    IMowiiifx 
iix  hoadlantls  aiul  ditch  banks  may  destroy  ^rmt  niiinlMTs  of 


The  oloar-winfi^od  grasshopper  eoncentrates  its  eggs   in 
<'d    pastures,    wild-hay    meadows,    and    in    sod    hind    alonjx 
To  ph»w  or  disk  slirh  hind  is  expensive  and  ruins  it  for 
ra>s  production.     Under  such  conditions  egg  destruct' 
iiij)racli<'al. 

When  hnid  that  contains  «ri'»s^hoppereg«is  is  plowed,  tin*  s<iil  should 
l>o  turned  to  a  (K^pth  of  at  K'ast  (J  inches;  it  should  then  be  harrowed 
I-  packed.  If  the  job  is  well  done,  the  youn«r  hoppers  hatching  from 
he  ejrgs  are  not  able  to  i*each  the  surface.  Cultivating  with  a  disk 
arrow  bivaks  open  many  of  the  eg*;  po<ls  and  brings  them  to  the 
iirface,  where  tliey  dry  Out  and  die.  Several  diskings  about  10 
iay>  apart  are  necessary  to  bring  most  of  the  eggs  to  the  surface. 
!  >isking  during  warm,  dry  w«'ather  in  September  and  October  is 
iiore  effective  than  disking  in  the  spring. 

USING   POISONED   BAIT 

Use  of  j)oisoned-bran  mash  has  proved  to  be  a  >iiiii  .^ .  .;  ....;..;  ,  .i..»l 
heap  method  of  destroying  grasshoppers.  This  mash  has  been 
ij)plied  with  signal  success  in  many  ])(>rtions  of  thn  I'nitiMl  States. 

M ATKKI A 1  -S    KKl'OM  M  KN DKI) 

In  obtaining  a  i)ropcr  formula  for  the  mixture  nuuiy  substances 
have  been  tried.  Miid  iIh-  follnwliiL''  fonmila  is  now  rccoiniiM'ndcd  : 

'rtjirse    bran-- 

rinle    arsenic                                                                                           <!<»  .» 

'  ane  molasses                                                                                           j:alIons__  ly^ 

\ater do 10-12 

Bran. — Coai*se  wheat  bran  shoidd  be  used  if  possible.  Bran  conr 
taining  shorts-  or  floiu*  should  be  avoided,  as  it  causes  the  mash  to 
irather  in  lumps  which  are  very  hard  to  break  up  and  which,  when 
I  attered  in  the  field,  are  unattractive  to  the  grasshoppers  and  dan- 
L^erous  to  livestock.  The  use  of  good  coarse  bran  greatly  reduces 
'he  labor  of  mixing  and  such  bran  should  be  insisted  upon  where 
iarge  (juantities  are  to  be  prepared. 

Arsenic. — Finely  powdered  cnide  arsenic  obtained  from  smelters 
is  recommended.  It  is  more  bulky  and  more  finely  divided  than  the 
more  exi)ensive  refined  wliite  aisenic  and  therefore  mixes  better 
with  the  bran.  Two  quarts  of  licj^uid  sodium  arsenite  (4-))ound 
material)  or  2V2  pounds  of  dry  sodium  arsenite  can  be  substituted 
or  the  5  pounds  of  crude  arsenic  in  the  formula.  Paris  green  can 
ilso  be  substituted,  but  is  much  more  expensive.  Calcium  arsenate, 
odium  arsenate,  or  lead  arsenates  should  never  be  used. 

Molasses. — Only  the  low-grade  cane  molasses  known  as  blackstrap 
-  clieaj)  enough  to  warrant  its  use.  Molasses  from  the  grocery  store 
[Mircliased  in  gallon  lots  is  usually  too  costly  and  is  no  more  attrac- 
tive than  the  cheaper  grade.  I^eet  molasses  has  Ix^en  used  with 
iTOod  results  against  the  clear-winged  grasshopper,  but  with  different 
pecies  it  has  acted  as  a  rej>ellent.  It  is  therefore  recomme?"^"!  ^'»?- 
use  only  where  the  clear-winged  grasshopper  is  dominant 
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othb:r  materials  sometimes  added  to  the  bait 


Amyl  acetate. — This  material  is  a  liquid  with  a  banana-like  odor 
and  has  been  used  at  the  rate  of  3  ounces  per  100  pounds  of  bran 
to  replace  the  citrus  fruits  formerly  recommended.  It  has  been 
used  to  advantage  when  feeding  conditions  for  the  hoppers  have 
been  unfavorable. 

Salt. — Cheap,  granular  dairy  salt  sometimes  adds  to  the  attrac- 
tiveness of  the  bait.  However,  where  the  soil  is  alkaline  it  has 
proved  to  be  a  distinct  repellent  and  is  not  recommended  for  gen- 
eral use. 

Saw^dust. — In  some  sections  Avhere  its  addition  cheapens  the  bait, 
sawdust  mixed  in  equal  parts  by  weight  with  the  bran  has  been 


Figure  9. — Mixing  poisoned-bran  bait.     The  water,  arsenic,  and  molasses  are  being 
mixed  in  the  large  can  in  the  center  of  the  picture  ^ 

used  with  good  results.  It  has  a  tendency  to  cut  dow^n  the  effec- 
tiveness and  should  only  be  used  if  sufficient  bran  can  not  be  ob- 
tained at  a  reasonable  price. 

Good  results  have  been  obtained  by  using  a  mixture  of  bran, 
arsenic,  and  water,  and  if  it  is  not  possible  to  obtain  the  molasses 
or  other  attractants  it  is  far  better  to  use  the  poisoned-bran  mash 
without  them  than  to  delay  until  the  crop  has  been  seriously 
damaged. 

mixing  the  bait 

The  bran  is  spread  out  on  a  tight  floor  or  in  a  wagon  box  or 
similar  container  (fig.  9)  to  a  depth  of  8  to  10  inches.  The  re- 
quired quantities  of  water,  arsenic,  and  molasses  are  mixed  thor- 
oughly in  a  large  can  or  barrel.    This  mixture  is  then  splashed  over 

1  Fisrures  9  and  10  were  furnished  by  the  courtesy  of  C.  ,T.  Drake  of  the  Iowa  Agricul- 
tural Experiment  Station. 
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the  bran,  about  3  gallons  at  a  time,  and  the  bran  is  worked  into  a 
mash  bv  turning  it  over  witli  a  scoop  sliovel,  potato  fork,  or  garden 
rako.  \Vlu»n  either  ennle  ai'senic  or  Paris  ^reen  is  used,  the  liquid 
MUist  be  stirred  ronstantly,  as  otherwise  the  poison  s<M>n  setth's  out. 
('outinuous  stirring  is  not  necessary  when  (h'V  or  li<|uid  sodiuui 
ii-senite  is  used,  as  this  couinound  dissolves  quickly  in  water.  About 
L'lK)  pounils  of  bran  is  all  that  can  easilv  be  mixed  in  a  wagon  box 
it  one  tiuie,  but  on  a  floor  where  there  is  plenty  of  hmhu  abimt  50() 
j»ounds  can  bi'  handled.  Good  i*esults  depend  on  mixing  the  mash 
thoroughly  mitil  it  contains  no  lumps  ana  is  moist  throughout.  It 
-hould  fall  in  flakes  when  scattered  with  the  hand. 

When  amvl  acetate  is  used,  it  should  be  abided  to  the  other 
iigredients  before  the  mixture  is  poured  over  the  bran. 

CAUTION 

Poisoned-brau  mash  scattered  in  flakes  will  never  be  j)icked  up  })V 

livestock  in  suflicient  (|uantity  to  cause  trouble,  but  if  it  tails  in  lumps 

luimals  may  eat  it  with  disastrous  results.    Farm  animals  have  been 

poisoned  by  uncovering  and  eating  left-over  grasshopper  bait  that 

liad  been  buried  months  before,  in  straw  stacks  and  in  the  ground. 

Tnused  poisoned-bran  mash  sliould  either  be  scattered  thinly  and 

venly  over  the  ground  or  burned  in  a  stove  or  furnace.     Barrels  that 

liave  contained  arsenic  should  also  be  burned.     Great  care  should 

he  taken  in  handling  arsenic.    Continued  breathing  of  arsenic  dust 

may  seriously  injure  the  lungs  and  if  allowed  to  remain  on  the  skin 

the  dust  may  cause  painful  burns.     Commercially  mixed  poisoned 

i»ran  should  be  labeled  "POISON,"  and  every  precaution  taken  to 

<'e  that  it  is  not  accidentally  fed  to  livestock'  in  place  of  ordinary 

lan.    It  sliould  never  be  left  on  wagons  or  trucks  where  horses  or 

attle  can  break  open  or  lick  the  sacks  containing  it,  and  it  should  be 

lored  in  a  building  inaccessible  to  livestock  and  small  children. 

COMMERCIAL    BAIT 

Several  commercial  mixtures  for  the  control  of  grasshoppers  have 

oen  put  on  the  market  and  are  all  right  when  honestly  made.    One 

ommercial  preparation   is  molasses   and   sodium  arsenite   already 

iiixed  in  the  proportion  of  2  gallons  of  cane  molasses  to  2  quarts  of 

odium  arsenite  (4- pound  material).    Two  and  one-half  gallons  of 

this  mixture  added  to  10  or  12  gallons  of  water  is  sufficient  for  100 

pounds  of  bran.     Another  mixture  contains  80  pounds  of  bran,  ir> 

pounds  of  cane  molasses,  and  5  pounds  of  crude  arsenic  mixed  in 

tock-feed  mills.    The  bran  and  arsenic  are  first  mixed  and  then  the 

lot  molasses  is  added  and  the  whole  i^  thdroiiijlilv  inillcd.    The  user 

has  only  to  add  water. 

The  advantages  of  the .,    .    .... ,   ..axed  bait  are 

that  a  much  better  mixture  is  obtained,  dangers  in  the  handling  of 
ai-senic  by  inexperienced  persons  are  eliuiinated.  and  the  product 
can  be  purchased  ready-made  from  one  concern,  rather  than  assem- 
bled from  several  sources.  This  avoids  delays  which  often  prove 
lisastrous. 

Commercial  baits  should  have  at  least  the  arsenic  content  requii-ed 
i»y  the  formula  recommended  in  this  ])wll('fiii. 


10 


METHODS   OF"  DISTRIBUTION 


The  prepared  mash  should  be  thinly  and  evenly  scattered  over 
infested  fields  at  the  rate  of  10  to  20  pounds  (dry  Aveight)  per  acre,  ac- 
cording to  the  number  of  grasshoppers  present.  It  is  most  commonly 
spread  by  hand.  Every  precaution  should  be  taken  to  see  that  it 
falls  apart  into  flakes.  Casting  it  into  the  wind  with  a  snap  of  the 
wrist  will  help  to  accomplish  this.  When  large  quantities  of  mash 
are  to  be  distributed,  scattering  from  the  rear  end  of  a  wagon  or 
truck  is  recommended.  (Fig.  10.)  This  method  permits  two  men 
to  scatter  at  one  time  as  the  veliicle  is  driven  slowly  over  tlie  field.  An 
end-gate  seeder  can  be  used,  but  must  be  carefully  watched  and  not 
allowed  to  clog  because  of  too  rapid  feeding.  When  large,  uniformly 
infested  areas  difficult  of  access  by  wagon  or  truck  are  to  be  treated, 
scattering  by  airplane  seems  to  be  practicable.    This  is  done  by  feed- 

ino-   th(>    iii:i>~]i    info    t1io    l^nckw,')^])    fi-oin    flic    ]^i-<)1)«'1](M'.       Frc^m    7^*    to 


100  acres  per  hour  can  be  treated  at  an  average  cost  of  10  to  15  cents 
per  acre  for  use  of  the  plane.  The  cost  of  scattering  from  wagons  or 
trucks  ranges  from  10  to  20  cents  per  acre  according  to  local 
conditions. 


TIME  OF   DISTRIBUTING  BAIT 


The  poisoned  bait  should  be  put  out  Avhile  the  grasshoppers  are 
on  the  ground,  doing  their  first  feeding  of  the  day.  This  occurs  as 
soon  after  sunrise  as  the  temperature  of  the  air  reaches  70°  to  80°  F., 
usually  between  6  and  10  o'clock  in  the  morning.  Exact  temperatures 
at  which  maximum  feeding  occurs  differ  with  the  locality  and  the 
species.  The  bait  should  not  be  put  out  when  the  temperature  is 
below  70°  or  above  85°  F.,  or  during  cloudy  or  inclement  weather. 
An  exception  to  this  rule  can  be  made  Avith  grasshoppers  that  are 
migrating.  Under  such  conditions  they  feed  greedily  on  poisonecl- 
bran  mash  scattered  across  the  line  of  march,  regardless  of  time  and 
temperature. 

Xewly  hatched  grasshoppers  usually  remain  for  some  time  congre- 
gated on  their  hatching  grounds.  The}^  sliould  be  poisoned  Avhile 
they  are  still  confined  to  these  places  or  before  they  have  invaded 
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crops.  It  is  important  to  realize  that  the  use  of  poisoned  bran  is  far 
more  effective  when  young  <^rasslioj)pers  are  concentrated  along  head- 
lands than  after  they  have  nicreased  in  size  and  are  dispersed  over  an 
entire  field.  Fighting  grasshoppers  before  they  attack  or  at  the  time 
they  are  first  invading  crops  is  one  essential  of  a  successful  control 
campaign. 

Grasshoppers  do  not  die  immediatel}^  after  they  have  eaten  the 
poisoned  bait.  The  poison  nniy  require  24  hours  or  even  longer  to 
l)ecome  fully  effective.  It  usually  makes  grasshoppers  sick  within  a 
few  hours,  however,  and  they  do  little  damage  atter  having  eaten  a 
fatal  dose. 

ADDITIONAL   SUGGESTIONS   FOR  CONTROL 
HAKKIKR   SIKIPS 

Wlien  young  grasshoppers  are  hatching  in  sod  land  adjacent  to  a 
crop  likely  to  be  attacked,  their  advance  into  the  crop  can  be  re- 
tarded by  plowing  a  strip  between  the  field  and  the  sod  land.  If 
several  deep  furrows  with  sharp  sides  are  plowed,  the  young  hop- 
j)ers  will  gather  in  them  and  can  be  killed  by  daily  application  of 
poisoned-bran  mash. 

TRAP    STRIPS 

Grasshopi^ers  frequently  are  very  abundant  in  alfalfa  and  other 
hay  crops  at  the  time  of  the  first  cutting.  If  narrow  strips  of  such 
crops  around  the  edges  of  the  field  and  along  irrigation  ditches  are 
left  uncut,  grasshoppers  from  all  over  the  field  will  gather  in  them, 
and  can  be  easily  poisoned. 

BURNING 

At  night,  and  even  in  the  daytime  during  cool  weather,  grasshop- 
pers seek  jMotection.  At  such  times  great  numbers  of  them  can  often 
be  killed  by  scattering  straw  or  weeds  where  the  grasshopj>ers  are 
congregated  in  the  late  afternoon  and  burning  it  at  night  after  they 
have  crawled  into  it  and  l>ecome  sluggish. 


Flockb  of  turke\s  or  thickens  eat  great  numbers  of  grasshoppers 
and  can  sometimes  be  used  to  advantage  in  small  local  outbreaks. 

CATCHING    MACHINES 

Various  kinds  of  grasshopper-catching  machines  (fig.  11)  have 
been  largely  used  in  the  past,  out  they  are  no  longer  reconnnenaed  un- 
less it  is  desired  to  save  the  grasshoppers  for  poultry  food  or  fish  bait. 
The  poisoned-bran  mash  is  far  more  effective  and  is  cheai)er. 

IMMUNE  CROPS 

Some  of  the  sorghums,  such  as  cane  and  Kafir  corn,  after  reaching 
a  height  of  8  to  10  inches  are  practically  immune  to  grasshopper 
attacks.  They  can  be  planted  rather  late  in  the  season  and  provide 
valuable  feed  for  livestock  in  areas  where  control  measures  have  not 
been  applied  in  time  to  save  other  forage  crops. 
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ORGANIZING  FOR  GRASSHOPPER  CONTROL 

Where  grasshoppers  originate  on  a  particular  farm  and  menace 
only  the  crops  on  that  farm,  individual  action  is  sufficient.  If, 
however,  the}^  are  present  in  such  numbers  that  they  are  likely  to 
move  from  one  farm  to  another,  community  and  often  county-wide 
action  becomes  necessary.  This  can  be  secured  only  through  proper 
organization,  effective  leadership,  and  adequate  financial  backing. 
Lacking  any  one  of  these  essentials,  a  large-scale  grasshopper  cam- 
paign can  not  be  successful.  Unless  a  suitable  organization  already 
exists,  one  should  be  started.  It  maj^  well  be  a  farm  bureau,  farm- 
ers' union,  community  club,  or  other  farmers'  organization,  headed 
by  an  active,  efficient  chairman.  The  following  type  of  county 
organization  is  suggested : 
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Figure  11. — Where  it  is  desired  to  catch  a  quantity  of  grasshoppers  to  be  used  as 
poultry  food,  the  grasshopper  catcher  is  useful.  Such  a  machine  may  be  con- 
structed according  to  the  details  shown  in  this  illustration 

(1)  One  executive,  the  county  agricultural  agent,  if  there  is  one, 
should  be  in  charge  of  the  campaign  for  the  county.  He  should 
be  responsible  for  funds  expended,  should  purchase  and  apportion 
supplies,  instruct  community  leaders  in  the  methods  to  be  employed, 
and  make  contact  with  State  entomological  leaders  in  order  to 
obtain  the  latest  information  on  grasshopper  control. 

(2)  There  should  be  community  or  township  chairmen  to  act  as 
super\dsors  under  the  direction  of  the  county  leader. 

(3)  Under  these  community  chairmen  there  should  be  foremen 
of  mixing  and  distributing  centers  to  receive  materials,  to  oversee 
mixing  of  materials,  and  to  check  out  mixed  materials  to  individual 
farmers  and  scattering  crews. 

(4)  Finally,  captains  of  scattering  crews,  men  well  acquainted 
with  grasshopper  conditions  and  familiar  with  the  correct  method 
of  scattering  poisoned-bran  mash,  should  supervise  the  crews  of  men 
who  scatter  the  bait  in  the  field. 
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Fanners  should  cooperate  and  poison  all  prrasshopi)ers  repardle^ss 
of  wlirre  thev  are  fcuiiul.  Cleaning  up  an  entire  community  or 
township  will  not  only  save  current  crops  hut  will  render  control 
measures  the  following  year  uinu'ci'ssjiry.  It  should  l>e  empha^i/<  'I 
that  this  is  not  a  ineri'  visionary  ideal  that  can  never  l)e  reaclHil, 
hut  is  an  objective  that  has  frecpuntly  h(*en  attained.  A  well- 
planned  campaijrn,  started  earlv  and  pushed  to  completion  before 
the  grasshoppers  are  winded,  will  in  most  cases  prevent  serious  crop 
!  (s;  but  if  action  is  delayed  in  order  to  see  what  is  poinp:  to 
pen  or  until  the  j^rasshoppei-s  are  doin«r  serious  damage  and 
1  lying  from  one  field  to  another,  failure  is  certain. 
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BEANS  are  subject  to  a  number  of  diseases  that 
cause  injury  and  loss.  The  purpose  of  this  bul- 
letin is  to  describe  these  diseases  briefly,  so  that  they 
can  be  identified  by  the  grower,  and  to  give  recom- 
mendations for  preventing  and  checking  them. 

Anthracnose  is  a  seed-borne  disease.  To  control 
it,  use  seed  grown  in  regions  where  it  does  not  occur. 
Such  seed  is  grown  in  Colorado  and  the  States  west. 
Practice  a  crop  rotation  of  three  or  four  years  when 
possible. 

Bacterial  blight  is  also  seed  borne,  and  the  control 
measures  are  the  same  as  for  anthracnose.  Seed 
grown  in  the  western  part  of  the  United  States  car- 
ries less  infection  than  eastern-grown  seed. 

Mosaic  is  likewise  seed  borne.  No  satisfactory 
means  of  control  are  known.  It  is  advisable  to  plant 
mosaic-free  seed  when  it  is  obtainable.  Where 
mosaic  limits  successful  growing,  use  resistant 
varieties. 

No  control  for  rust  is  known.  Planting  immune  or 
highly  resistant  varieties  is  recommended. 

Powdery  mildew  can  be  controlled  by  one  or  two 
dustings  with  powdered  sulphur,  the  first  to  be  ap- 
plied as  soon  as  there  is  any  evidence  of  disease,  and 
the  second,  if  necessary,  one  to  two  weeks  later. 

No  satisfactory  control  for  root  rots  is  known. 
Rotation  of  three  or  four  years  with  such  crops  as 
corn,  oats,  rye,  and  alfalfa,  and  maintaining  the 
highest  degree  of  tilth  of  the  soil,  help  to  reduce  the 
loss.  Breeding  resistant  varieties  is  about  the  only 
permanent  solution  of  the  problem. 

To  control  root  knot,  caused  by  parasitic  eelworms, 
plant  immune  crops  and  practice  crop  rotation. 

No  control  for  yeast  spot  of  Lima  beans  is  known. 

The  pod  blight  and  downy  mildew  of  Lima  beans 
are  seed  borne.  The  causal  organisms  also  live  over 
winter  on  dead  plant  parts  left  in  the  field.  When 
possible  burn  the  old  vines  and  pods.  These  dis- 
eases do  not  occur  in  the  West,  where  most  of  the 
Lima-bean  seed  is  grown.  It  is  advisable  to  procure 
western-grown  seed  rather  than  to  save  seed  from  a 
previous  crop.  A  4-4-50  Bordeaux  spray  might  help 
to  check  the  diseases,  although  its  use  is  not  generally 
recommended. 


Washingrton,  D.  C.  Issued  July,  1932 
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THE  BEAN   INDUSTRY  AND   LOSSES  FROM   DISEASE 

BEANS  are  important  in  the  diet  of  a  larpe  portion  of  the  world's 
I  population.  They  are  grown  in  practically  every  part  of 
the  United  States.  Most  farmers  and  many  urban  home  gardeners 
grow  them  for  home  use.  The  commercial  bean  industry  in  the 
United  States  has  grown  to  large  proportions.  Those  engaged  in  it 
may  be  divided  roughly  into  four  groups:  (1)  The  market  gar- 
deners, w^ho  grow  beans  for  consumption  as  a  green  vegetable;  (2) 
the  growers  of  dry  shelled  beans;  (3)  the  seed  growers;  and  (4)  the 
canners. 

The  market  gardening  of  green  beans  is  carried  on  by  a  large 
number  of  farmei-s  along  the  Atlantic  seaboard  from  the  South  into 
the  North,  along  the  Pacific  coast,  and  to  a  lesser  extent  throughout 
the  Central  States.  The  culture  is  now  so  widely  distribute(l  that 
green  beans  are  available  most  of  the  yt'ar  in  many  parts  of  the 
country.  Dry  shelled  beans  are  not  (juite  so  generally  grown,  but 
occupy  far  greater  acreage  and  are  productnl  in  much  greater  volume. 
The  bulk  of  the  dry  shelled  beans  is  grown  in  a  few  Northern  and 
Western  States.  The  seed-growing  industry  is  restricted  mainly  to 
varieties  of  garden  and  Lima  beans  and  is  centered  in  a  few  Northern 
and  Western  States.  It  is  largely  in  the  hands  of  a  comparatively 
small  number  of  firms,  although  a  ccmsiderable  number  of  farmers 
grow  seed  for  the  commercial  concerns.  Commercial  canning  of 
green  beans  has  increased  materially  in  recent  years  and  is  carried 
on  in  many  States.  A  large  numlK»r  of  farmers  grow  Ix^ans  for  the 
canners.  Since  1922  the  canning  business  has  sprung  up  in  new  ter- 
ritory, but  the  largest  volmnc  iA  |>roductio?>  i<  i"  N«»\v  Yml'  W.wy- 
land,  and  Wisconsin. 
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Regardless  of  the  type  of  bean  production  followed  or  of  where  the 
crop  is  grown,  certain  diseases  are  prevalent.  Bean  diseases  are  not 
restricted  to  varieties  grown  by  any  one  or  more  gi'oups,  but  are 
limited  only  by  climatic  conditions.  They  cause  serious  damage  and 
loss  in  various  ways:  By  killing  seedlings;  by  injuring  or  killing  the 
growing  plants;  or  by  spotting  and  decaying  the  pods  and  seeds 
and  thus  lowering  the  yield   and  rendering  much  of  the  product 

unmarketable.  Under  condi- 
tions especially  favorable  for 
the  development  of  disease  the 
losses  may  be  very  heavy.  The 
disease  problem  is  therefore  a 
serious  hazard. 

This  bulletin  gives  brief  de- 
scriptions of  the  various  diseases, 
information  on  their  causes, 
and  recommendations  for  their 
prevention  and  control.  Unfor- 
tunately, in  some  cases  no  con- 
trol measures  are  known. 


DISEASES  OF  GARDEN  AND 
FIELD   BEANS 

ANTHRACNOSE 
DESCRIPTION 

Bean  anthracnose  is  of  major 
importance  to  growers  in  the 
Eastern  and  Southern  States, 
since  in  certain  years  when  con- 
ditions are  favorable  the  dis- 
ease may  be  so  widespread  that 
it  renders  entire  fields  practi- 
cally worthless.  It  may  not  only 
kill  the  seedlings,  but  it  often 
infects  older  plants  badly,  and 
spots  the  pods  so  severely 
(fig.  1)  that  they  are  unfit  for 
consumption.  Anthracnose  may 
occur  on  any  part  of  the  plant 
above  ground  during  almost  any 
stage  of  its  life. 

Infected  seed  (fig.  2)  is  char- 
acterized by  dark  simken  lesions 
of  different  sizes  which  may  ex- 


FlGUHE  1. — Bean  antliraciios*'  on  tlie  pod. 
The  roundish,  sunken  cankers  contain 
myriads  of  spores,  which  may  he  carried 
to"  other  pods  or  to  the  leaves  and  start 
new   lesions 


tend  just  through  the  seed  coat  and  penetrate  the  cotyledons.  Spores 
form  in  these  lesions,  which  are  sources  of  infection  of  the  stem  and 
young  leaves,  which  in  turn  may  become  sources  of  infection  for  the 
older  leaves  and  pods.    The  oval  cankers  on  the  stem  are  sunken  and 
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:\ 


..i.^v    ..;...  ...'. .,. i .   . ,  .  .: uicwhat  purplish 

i<»  brick-rod  Ixinlor,  the*  loufi  «xis  of  the  canker  fxtondin^  up  »iiul 
!«>\vn  the  stem.  The  fundus  nuiy  so  weaken  f'  ...  .1  ..  :.  :  ,si|y 
I  token  in  cuUivatin^  or  hy  a  stron;;  wind. 

Antluaenosc  «renerally  follows  the  veins  on  llie  umiiLsHle  of  the 

'  ;ives,  causinj;  them  to  U'come  dark  purplish  to  <lark   re<l.     Those 

leaks  may  be  found  on  nu)st  of  the  veins  of  n  h'af  or  on  oidy  a 

r\\  in  isolated  re|;:ions.     In  sovero  attacks  dead  angular  spots  show 

II  the  ujiper  surface  of  tho  loavos,  giving  them  a  ragged  a[)pearance. 

It  is  on  the  pods,  liow-  

ver,  that  tho  disease  is 
lost  conspicuous.  It  bo- 
:  ins  as  minute,  reddish- 
lown,  elon«rated  spots 
vliich  are  often  oblupio 

0  tho  long  axis  of  tho 
(k1.  Those  spots,  often 
iiito  numerous,  gradu- 
lly  become  more  or  loss 
ircular   and   sunken    at 

the  center,  surnnindod 
by    a    rusty    to    brown - 

olored      border.        The 

pots  may  be  one-fourth 

f  an  inch  or  more  in 
<iiamoter  wlion  mature. 
During     moist     w^oather 

iimerous  sjwros  are  pro- 

iiced    witliin    tho    can- 

•  rs,    and    give    them    a 

•mewhat  pinkish  color. 

\'hen  the  pods  are  picked 

1  is  sometimes  not  easy 
n  detect  very  young  le- 
ions,  but  under  suitable 
onditions  they  may  develop  into  conspicuous  cankers  in 

'hose  cankers  frequontl}'  extend  entirely  througli  tho  walls  of  the 
od  and  often  into  the  seed,  wMioro  the  disease  organism  may  live 
iiried  ])eneath  tho  seed  coat  for  many  months.     The  new  crop  be 


■f  iiif(>ctliig  the  luw 
ted 


Antliracnose  is  cause<I  by  a  fungou<  ])ara>ito,  Collet  of  nchuiii  Ihi- 
'  (  niuthiauum.  (Sacc.  and  Magn.)  l^riosi  and  Cav.,  which  attacks 
beans  and  a  few  other  related  j)lants.  The  pinkish  centers  of  the  can- 
kers are  composed  of  myriads  of  spores,  or  seedlike  bodies,  which  are 
lisseminatod  by  various  means  to  other  plants  and  plant  parts, 
whore  a  new  infection  is  established.  Those  spores  are  also  tound 
to  a  loss  extent  in  the  lesions  on  the  leaves,  petioles,  and  stems. 


Wind  and  rain  are  probably  the  two  principal  agencies  in  dissem- 
inating the  spores,  which,  however,  may  also  be  carried  on  the  bodies 
of  insects,  on  the  hands  of  laborers  picking  beans,  on  farming  imple- 
ments, and  by  various  other  mechanical  means.  The  spores  are 
embedded  in  a  sticky  substance  which  readily  adheres  to  whatever 
it  touches.  For  this  reason  it  is  not  advisable  to  enter  bean  fields  to 
pick  or  cultivate  the  beans  w^hen  the  foliage  is  wet. 

Anthracnose  may  be  carried  over  from  one  season  to  the  next  on 
old  vines  in  the  field  and  by  means  of  infected  seed.  It  is  not  known 
just  how  long  the  spores  will  survive  under  field  conditions,  but 
experiments  indicate  that  they  remain  viable  at  least  two  years. 


The  control  of  anthracnose  by  spraying  and  dusting  with  fungi- 
cides has  not  been  especially  effective,  and  until  more  information 
about  their  use  is  available  they  are  not  recommended. 

Crop  rotation  is  a  good  practice  even  if  not  necessary  for  the 
control  of  plant  diseases.  Since  bean  anthracnose  is  known  to  sur- 
vive two  and  possibly  three  years  in  the  field  on  the  debris  of  pre- 
vious crops  it  is  advisable  to  practice  a  rotation  that  will  not  bring 
beans  on  the  same  ground  oftener  than  once  every  third  or  fourth 
year. 

Bean  anthracnose  is  a  seed-borne  disease.  During  the  growing 
season  in  regions  where  the  disease  occurs  and  cankers  develop  on  the 
pod,  the  fungus  often  grows  entirely  through  the  pod  and  enters 
the  seed,  where  it  may  remain  alive  for  months  and  possibly  for 
years.  When  such  seed  is  planted  and  germination  begins,  the 
fungus  likewise  starts  to  grow,  forming  lesions  on  the  cotyledons, 
from  which  later  infections  on  the  stem,  petioles,  leaves,  and  pods 
may  arise.  Inasmuch  as  the  seed  is  the  most  effective  means  of  dis- 
seminating the  disease,  it  is  highly  important  that  only  disease-free 
seed  should  be  planted.  Such  seed  can  be  obtained  with  certainty 
only  from  regions  where  anthracnose  does  not  occur. 

Beans  are  grown  in  most  parts  of  the  United  States,  and  seed  beans 
of  the  garden  varieties  are  grown  in  a  number  of  isolated  regions  in 
the  East,  in  the  Intermountain  States,  and  along  the  Pacific  coast. 
Anthracnose  is  very  sensitive  to  changes  in  temperature  and  humid- 
ity and  develops  most  abundantly  in  cool,  wet  weather,  and  largely 
disappears  under  hot,  dry  conditions.  This  fact  explains  why  the 
disease  is  present  in  the  East  to  some  extent  each  year,  while  in  the 
arid  West  it  is  seldom  if  ever  found.  Beans  grown  in  Colorado  and 
all  of  the  other  States  farther  west  are  free  from  the  disease.  Wher- 
ever possible  seed  from  such  regions  should  be  used  where  anthrac- 
nose-free  seed  is  desired. 

Anthracnose  occurs  on  practically  all  varieties  of  garden  beans 
and  on  most  of  the  dry  shelled  field  sorts.  In  a  few  varieties  of  field 
beans,  such  as  the  Wells  Red  Kidney,  White  Imperial,  and  Perry 
Marrow,  strains  that  are  resistant  to  anthracnose  have  been  de- 
veloped. Those  varieties  are  grown  to  only  a  limited  extent  in  a  few 
localities  in  the  United  States.  Most  of  the  more  popular  field  varie- 
ties are  quite  susceptible  to  anthracnose. 


DEHCRIITION 


While  bnctorial  blipht  of  beans  is  caused  by  two  distinct  organisms, 
the  symj)toms  produciMl  by  the  two  nrc  so  similar  that  one  (los(!rip- 
tion  will  answiT.     Probably  the  most  strikin«^  evidciu-r  of  these  dis- 


FioiRE   ;i.— Bacterial    blight    on    the    leaves.     Note    the    dead    portions.     Sometimes 
the  injury  id  so  extensive  that  K'vwlli  ot  the  piant  is  ulniont  entirely  stoiiiMHl 

eases  is  noted  on  the  leaves  where  the  lesions  first  appear  on  the 
underside  as  small  water-soaked  spots.  As  these  develop,  a  slight 
incrustation  of  dried  bacterial  ooze  can  be  seen  in  their  centers,  sur- 
rounded by  a  yellowish  zone  resembling  a  halo.     Different  lesions 
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may  <jradiially  merge,  producing  a  brown,  dead  area  (fig.  3),  and  in 
time  causing  defoliation  of  the  plant. 

The  bacteria  may  cause  one  or  another  type  of  lesion  on  the  stem. 
On  the  young  seedling  the  diseased  area  starts  as  a  small  water- 
soaked  s]wt  which  gradually  enlarges  and  later  takes  on  a  reddish 
coloration.     On  the  older  stems  the  lesions  appear  as  reddish  daslies 

extending    lengthwise 
along  the  stem. 

When  the  plants  are 
in  the  earliest  stage  of 
pod  formation  a  char- 
acteristic lesion  known 
as  stem  girdle  or  joint 
rot  often  appears.  The 
lesions  start  at  the 
nodes  of  the  plant  as 
small  water-soaked 
areas  and,  as  they  en- 
large, encircle  the  stem. 
Later  these  diseased 
regions  become  amber 
colored.  The  girdling 
is  usually  completed 
when  the  pods  are  half 
nurture,  and  the  af- 
fected stem  is  further 
weakened  by  the  in- 
creasing weight  of  the 
top,  so  that  it  often 
breaks  at  the  diseased 
node. 

The  disease  causes 
much  damage  to  the 
pods.  (Fig.  4.)  The 
bacterial  spots  start 
as  minute  water-soaked 
areas  which  become 
larger,  and  a  discolor- 
ation with  a  distinct 
zoning  follows  this 
growth.  Later  the 
spots  become  dry  and 
sunken  and  take  on  a 
brick-red  color.  Often 
a  dried  mass  of  bacterial  slime  can  be  seen  covering  the  lesions. 
The  bacteria  may  also  infect  the  upper  hinge  or  suture  of  the  pod, 
causing  discoloration  of  this  region  and  water-soaking  of  the  sur- 
rounding tissue.  Through  this  region  the  organism  may  attack  the 
seeds,  producing  several  types  of  lesion.  When  infection  occurs 
while  the  pods  are  young,  the  seeds  may  rot  completely,  or  be- 
come so  severely  infected  that  only  the  shriveled  seed  coats  remain,  or 
the  bacteria  may  enter  and  discolor  the  hilum  (the  i^oint  of  attach- 


FiGiRE    4. — Bacterial    blight    on    the    pods,    showing 

dish,  water-soaked,  irregularly  shaped,  slightlj^  sunken 
spots.  The  seed  may  be  invaded  and  serve  as  a  source 
of  infection  for  tbe  new  crop.  Blighted  seed  should 
never  be  planted 
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I      i   the  seed  to  the  ]hh\).     Those  lesions  hit  <lif)lrult  to  detect 
II  the  case  of  slijjht  inftM-tioii,  but  with  sovciv  infection  they  cover 

I  consitkMable  an»a  ami  prodiico  a  vainishlike  a^)|M'arance.     On  schmI 

•  if  Ii«i:ht-coU)reti  varieties  the  symptoms  are  conspicuously  manifested, 
but  on  (hirk-colored  seeds  they  are  easily  overlooked. 

Wiien  badly  diseased  seeds  are  planted,  the  si'edlings  may  not 
!»ush  through  the  «rr<)und  at  all,  or  may  Ik»  stunted  and  dwarfed. 
Some  seedlin<rs  may  jrrow  to  considerable  si/.e,  but  close  examina- 
I  ion  usually  reveals  a  lesion  at  the  node  where  the  cotyledons  were 
attacked.  This  develops  later  into  the  stem  girdle  and  usually 
csults  in  the  plant's  breaking  over  at  the  time  of  i)od  fonnation. 

CAUSE 

The  two  orofanisms   (Bacfrnuni  phasfolt  E.  F.  Smith  and  Bact. 

nedicai/initi  var.  pha.'ieoUcold  (I^urkh.)  Link  and  Hull)  that  cause 
:  acterial  blij^ht  j)roduce  symptoms  that  are  diflicult  to  differentiate. 
At  times  these  causal  organisms  nuiy  be  systemic;  that  is.  they  may 
traverse  the  plant  through  the  water-carrying  vessels  or  ciucts  with- 
out j)ro(lucing  any  external  lesiims.    The  seeds  may  become  infected 

n  this  manner.  When  such  seed,  which  apparently  is  healthy,  is 
'  lanted,  the  bacteria  enter  the  young  seedlings  and  produce  disease 

II  the  plants. 

Ordinarily  the  disease  does  not  cause  severe  damage  in  the  field 
ntil  weather  conditions  favorable  for  the  spread  and  development 
if  the  organisms  prevail.    The  disease  is  favored  by  high  tempera- 
iiires  in  conjunction  with  heavy  dews  and  rains.    The  bacteria  may 
t  liter  the  stomata   (breatliing  pores)  of  the  leaves,  stems,  and  pods, 
licli  penetration  being  favored  by  periods  of  rain  or  damp  weather. 
Blight  may  occasionally  occur  in   regions  of  relatively   low  hu- 
midity.    Under  such  conditions  the  organism  dm^s  not  react  as  it 

•  Iocs  in  sections  of  high  humidity.  The  most  important  symptom 
ij)pearing  under  such  conditions  is  stem  girdle.  Here,  the  organism 
>  carried  over  in  the  seed  and  gradually  infects  the  interior  of  the 

;  hint,  working  in  the  water  ducts.  Outside  influences  have  little 
<  tfect  on  the  organisms,  since  there  is  sufficient  moisture  within  the 
plant  to  allow  them  to  develop.  When  the  bacteria  have  increased 
In  sufficiently  large  numbers,  the  ])lant  becomes  so  weak  that  it  is 
readily  broken  over  and  dies,  without  nnich  secondary  spread  of 
I  he  organism.  This  usually  takes  place  at  a  time  when  the  plant 
iias  <leveloped  to  considerable  size. 


The  methods  of  control  recommended  for  anthracnose  are  largely 
apj)licable  to  bactenal  blight.     Treating  diseased  seed  with  chemi- 
cals has  thus  far  met  with  but  little  success.     Since  the  organism 
s  carried  beneath  the  seed  coat,  it  is  extremely  difficult  to  kill  it 
without  injuring  the  seed  itself. 

Since  blight  may  live  over  in  the  soil,  it  is  unwise  to  plant  beans 
on  the  same  ground  for  more  than  one  year,  especially  if  the  pre- 
vious crop  was  diseased.  Lima  beans,  soybeans,  cowpeas,  and  similar 
legumes  should  not  be  used  in  the  rotation,  because  they  also  may 
be  hosts  of  the  bean-blight  organisms. 
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There  are  no  bean  varieties  that  are  immune  to  bacterial  blight, 
although  not  all  varieties  are  equally  susceptible  to  the  disease,  a 
few  exhibiting  a  high  degree  of  resistance.  Table  1  shows  the  rela- 
tive susceptibility  and  resistance  to  bacterial  blight  of  some  of  the 
more  common  varieties  of  garden  and  field  beans. 

Table  1. — Bean  varieties  grouped  according  to  relative  resistance  and  susceptibility 

to  bacterial  blight 

FAIRLY  RESISTANT 


Type  and  variety 


Dwarf: 

Late  Stringless  Green  Refugee. 

Refugee  1000-1 

Refugee  Wax 

White  Imperial 

Pole: 

London  Horticultural 

Worcester  Mammoth 


Class 


Garden. 
....do., 
.-..do- 
Field... 


Garden. 
...-do-_ 


Kind  of  pod 


Green. 
Do. 

Wax. 
Green. 

Do. 
Do. 


MODERATELY  SUSCEPTIBLE 


Dwarf: 

Blue  Pod  Small  White 

Bvirpee  Brittle  Wax 

Burpee  Stringless  Green  Pod. 
Burpee  White  Seeded  Wax... 

Early  Wonder... 

Extra  Early  Refugee 

French  Horticultural 

Great  Northern.. 

Giant  Stringless  Green  Pod.. 

Improved  Kidney  Wax 

Improved  Black  Wax 

Keeney  Rustless  Wax 

Robust 

Roimd  Pod  Kidney  Wax 

Unrivaled  Wax 

Pole: 

Creaseback 

Cutshort 

Golden  Cluster  Wax 

Kentucky  Wonder  Wax 

Lazy  Wife 

McCaslan  Pole 


Field... 
Garden. 

do.. 

do.. 


Field.. - 
Garden. 

do.. 

Field... 
Garden. 
do.. 


do.. 

do.- 

Field... 
Garden. 
do.. 


-do. 
.do- 
.do. 


.do. 
.do- 
.do. 


Green. 
Wax. 
Green. 
Wax. 

Do. 
Green. 

Do. 

Do. 

Do. 
Wax. 

Do. 

Do. 
Green. 
Wax. 

Do. 

Green. 

Do. 
Wax. 

Do. 
Green. 

Do. 


VERY  SUSCEPTIBLE 


Dwarf: 

Boston  Pea 

Bountiful 

Black  Valentine 

Blue  Pod  Navy 

Currie  Rust  Proof  Wax. 

Davis  White  W^ax 

Dwarf  Horticultural 

Dwarf  White  Navy 

Early  Navy 

Full  Measure 

Hodson  Wax 

Improved  Golden  Wax. 

Improved  Navy 

Low  Champion  Bush... 

Navy  Pea 

Pea  Bean 

Pencil  Pod  Black  Wax.. 

Pilot  Navy 

Red  Kidney 

Red  Valentine 

Small  White  Navy 

Sure  Crop  Wax 

Tennessee  Green  Pod... 

Wardwell  Wax.... 

White  Navy 

White  Kidney 

Pole: 

Case  Knife 

Kentucky  Wonder 


Field..-. 
Garden. 

do.. 

Field... 
Garden. 

do- 

do- 
Field... 

do.- 

Garden. 
do- 


do.. 

Field.... 
Garden. 
Field.... 

do- 

Garden. 
Field.... 

do.. 

Garden. 
Field-.. 
Garden. 

do.. 

do.- 

Field.... 
do.. 


do 

Field  and  garden. 


Green. 

Do. 

Do. 

Do. 
Wax. 

Do. 
Green. 

Do. 

Do. 

Do. 
Wax. 

Do. 
Green 

Do. 

Do. 

Do. 
Wax. 
Green. 

Do. 

Do. 

Do. 
Wax. 
Green. 
Wax. 
Green. 

Do. 

Do. 
Do. 
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The  use  of  clonii  sihhI  is  probably  tbe  most  important  rooommonda- 
tion  tbat  cim  l>o  iniulo  for  the  control  of  bacterial  blif^ht.  Wbcn  such 
seed  is  planted,  the  amount  of  si'ctmdary  «i)read  of  blight  will  l)e 
appreciably  reduced,  since  the  centers  of  infection  will  have  been 
eliminated.  Disease-free  seed  can  be  jjrown  with  certainty  only  in 
!(><  alities  where  bli;i:ht  iloes  not  develop  U'cause  of  unfavorable  cli- 
matic conditions.  While  blij^ht  does  not  <K*cur  every  year  in  rejjjicms 
where  it  is  freipiently  found,  there  is  no  way  of  preilictin^  whni  it 
will  (K'cur.  For  this  reason  it  is  best  not  to  attempt  to  grov 
in  regions  subject  to  yearly  epidemics  of  bli<]jht. 

Bli«rht  occurs  in  varyin*^  amounts  each  year  in  all  States  east  of 
the  Kocky  Mountains.  In  the  intermountain  re*rion  it  nuiy  be  pn\s- 
rnt,  but  dm's  not  appear  regularly,  and  when  it  does  occuris  usually 
less  sevei*e  than  in  the  P^astern  States.  Furthermore,  in  certain 
Western  States  (Idaho  and  California  for  example)  it  does  not  occur 
in  amounts  larire  enoujrh  to  be  of  any  concern :  lience,  seed  produced 
in  these  regions  is  relatively  free  from  (liNcnvc  .iii-l  -lioiiM  nrodii*  »•  a 
crop  relatively  free  from  bfij^ht. 

Since  all  western-grown  bean  .-i<t4  ..^  ..wi  .>..-,.i  .,,,  ,  ,,  .  ,  >,...,  .i 
is  desirable  to  determine  the  exact  location  in  which  the  seed  was 
irrown.  Purchasei*s  of  large  quantities  who  desire  only  blight-free 
-eetl  should  ascertain  the  condition  of  the  crop  in  the  region  where 
the  seed  originated.  This  is  the  only  method  by  which  they  can  be 
sure  whether  the  seed  is  free  from  blight. 

MOSAIC    (CURLY   LEAF) 
DESCRIPTION 

Bean  mosaic,  sometimes  known  as  curly  leaf,  has  been  known  for  a 
long  time,  but  not  until  recent  yeai-s  has  it  become  widespread  and 
destructive.    It  rarely  kills  bean  plants,  and  slight  infections  do  not 
produce  conspicuous*  sympt(mis.     This  fact  may  explain  why 
frecpiently  overlooked  by  growers. 

Bean  mosaic,  like  the  mosaic  diseases  of  many  other  cn)ps,  stiuits 
the  plant  and  causes  mottling  and  various  types  of  leaf  malforma- 
tion. The  symptoms  differ  slightly  with  the  variety,  age  of  plants, 
and  somewhat  with  the  conditions  under  which  the  plants  are  grown! 
Ix»aves  affected  with  mosaic  usually  have  irregularly  shaj>ed  light- 
yellow  and  green  areas  (fig.  5)  of  various  sizes,  a  type  oi  mottling 
characteristic  of  mosaic  in  general.  This  may  be  the  only  evidffwp 
<»f  the  disease.  In  ad<lition  to  the  characteristic  mottling,  hov 
there  may  be  considerable  puckering,  malformation,  and  other  ;n 
tions  in  the  shape  of  the  leaf.  Mosaic-affected  bean  leaves  may  be 
narrower  and  longer  than  normal  leaves,  with  considerable  down- 
ward cupping  of  the  leaf  due  to  the  unequal  growth  of  the  leaf  tis- 
sues. Bean  plants  attacked  early  in  the  season  are  usually  3'ellowish 
in  color,  often  dwarfed  and  snindling,  and  fail  to  produce  a  normal 
<  lop.  TMants  affected  late  in  the  seascm  may  produce  almost  a  normal 
(■Vi>\).  rhe  symptoms  of  the  disease  can  not  be  recognized  on  the 
stems,  pods,  or  seeds. 


CAUSE 


Bean  mo>aic  is  ca'       .    ,.   ..  \  irus  wii...:.  ....    , ;f 

which  i>  <lerstood.     If  the  leaves  of  a  mosaic-affected  plant 
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are  briskly  rubbed  against  the  leaves  of  a  healthy  plant  so  that  the 
plant  juices  intermingle,  mosaic  symptoms  will  develop  in  the  inocu- 
lated plant  in  from  7  to  15  days.  It  becomes  yellowed  and  stunted 
and  eventually  exhibits  all  the  symptoms  of  the  plant  from  Avhich 


Figure  5. — Mosaic.  Note  the  malformation  of  the  leaves  and  the  variation  in  their 
color.  Mosaic  is  a  seed-byrne  disease,  and  seed  of  affected  plants  should  not  be 
planted 

the  virus  was  taken.  The  mosaic-infected  plant  juice  or  virus  may 
be  carried  throughout  the  entire  plant  and  cause  the  seed  to  become 
infected,  without  producing  any  symptoms  on  the  pod  or  seed. 
When  planted,  such  seed,  although  appearing  normal  in  all  respects, 
may  produce  diseased  plants.     Not  all  the  seeds  of  a  mosaic-intected 
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plant  carry  (lie  virus,  hut  entm-..  ..  lufivtcd  to  cause  a  consider- 
able pereentajre  of  mosaic  in  the  propMiy.  Some  of  the  plants  pro- 
«Urhh1  from  sueh  seeds  arc  so  stunted  that  thev  fail  to  develop  to 
maturity.  Others,  sli«i:htly  infected,  may  mature  but  pro<luce  dis- 
tased  seed. 

Umler  certain  weather  conditions  the  disease  may  not  manifest 
itself  even  thou<rh  the  virus  is  in  the  plant.  Because  of  this  fact 
it  is  often  diflicult  to  diajrnose  the  conditi<m  of  certain  infected 
plants.  The  same  plants  placed  under  different  environment  will 
♦  xhibit  decided  mosaic  symptoms.  Infection  is  favored  by  reason- 
ably hijrh  temperatui*es,  while  low  temperatures  tend  to  mask  the 
^ymptom.s. 

CONTROL 

No  known  treatment  of  the  seed  or  pla.:  .  iTective  in  controlling 
mosaic.  The  virus  is  so  intimately  associated  with  the  seed  itself 
that  all  attempts  to  kill  it  have  also  destroyed  the  seed.  Inasmuch 
as  the  causal  a<rency  is  carried  in  the  seed,  the  use  of  disease-free 
^eed  and  resistant  varieties  is  recommended. 

There  ai*e  no  varieties  that  show  aljsolute  immunii 
Die  best  method  of  prevent in<jr  the  disease  is  by  the  introduction  of 
-(*ed  stock  from  re<i:i()ns  reasonably  free  from  the  malady.  Because 
of  the  widespread  distribution  of  the  disease,  it  is  somewhat  im- 
probable that  seed  absolutely  mosaic  free  can  be  procured,  althoujfh 
comparatively  clean  seed  is  produced  along  the  Pacific  coast.  It  is 
not  good  policy  for  growers  to  plant  seed  of  unknown  origin.  It  is 
advisable,  in  case  of  slight  infection,  to  rogue  out  all  suspicious 
plants  as  soon  as  they  are  seen,  thereby  reducing  the  chances  of 
-econdary  spread. 

Certain  varieties  of  beans  that  show  decided  resistance  to  the 
disease  may  be  grown  where  mo.saic  is  very  prevalent.  While  not 
entirely  immune,  they  are  infected  so  slightly  that  the  disease  does 
not  cau.se  an  appreciable  stunting  of  the  plant  or  reduction  in  yield. 
ral)le  2  shows  the  relative  .suscei)tibility  and  resistance  to  mosaic  of 
different  varieties. 

Tablk  2. — Bean  varieties  grouped  acef}rd\np   to   relative   resistance   and   sus- 

ct'ittibiUty  tit  liwsair 

FAIRLY  RESISTANT 


Type  and  variety 

.■u. 

Kind  or  pod 

Dwarf: 

Bliick  N'lilontine. L. 

Oardpn . 

.....ilu 
.    ..do 

Fi.-l.l 

do 

do... 

do._ 

do_ 

f  ireen. 

h<                   

Da 

H                        Wax 

Wax. 

h                       :fss  (ireen  Pod.. 

I) 

1) 

V 

(.                       vs  Cireen  r«'i 

l!                      ;ney  Wax. 

1  ;         .              

RolilLst                      

Oreen. 

Wax. 

Oreen. 

Do. 

Do. 
Wax. 
Oreen. 

Do. 

Hound  Pod  Kidney  Wax 

Unrivaled  Wax 

Pole: 

Creaseback 

Kentucky  Wonder                                                     

Kentucky  Wonder  Wax. .  -                                        

McCaslan  Pole 

Wax. 
Do. 

Green. 
Do. 
Wax. 
Green 

12 


farmers'   bulletin    16  92 


Table  2. — Bean  varieties  grouped  according  to  relative  resistance  and  suscepti- 
hilitp  to  mosaic — Continued 


MODERATELY  SUSCEPTIBLE 

Dwarf: 

Blue  Pod  Small  White. 

Field 

Green. 

Do. 

Do. 
Wax. 
Green. 

Do. 

Do. 

Do. 
Wax. 

Do. 

Do. 
Green. 
Wax. 
Green. 
Wax. 
Green. 
Wax. 
Green. 

California  Red 

....  do 

California  Pink  .  

do                        

Currie  Rust  Proof  Wax 

Garden 

Dwarf  Horticultural     .  ..  

.  .  do     

Extra  Early  Refugee 

do 

French  Horticultural .  .. 

..      do     

Genuine  Small  White 

Field 

Improved  Black  Wax ...  .  . 

Improved  Golden  Wax     

do               - 

Keenev  Rustless  Wax 

do... 

..  .  do       

Pencil  Pod  Black  Wax 

do- 

Field 

Tennessee  Green  Pod 

do                             

WardweU  AVax 

do 

White  Kidney       ..- .-. 

Field      



VERY  SUSCEPTIBLE 


Dwarf: 

Blue  Pod  Navy                                                         _  __ 

Field            

Green. 

do 

Do. 

Burpee  White  Seeded  Wax                    

Wax. 

Earlv  Navy                                                                  - 

Field             

Green. 

do -- 

Do. 

Great  Northern                                                            

..      do       

Do. 

Hodson  Wax 

Garden 

Wax. 

Field     

Green. 

Late  Stringless  Green  Refugee 

Garden 

Do. 

Navy  Pea                                                                    -- 

Field     

Do. 

Pea  Bean      .  .    

do 

Do. 

Pilot  Navy                                                      — 

....  do  

Do. 

Red  Valentine 

Garden                       .  . -. 

Do. 

Refugee  1000-1                                             

do 

Do. 

Refugee  Wax 

do       

Wax. 

Small  White  Navy 

Field 

Green. 

White  Imperial                                                       

do 

Do. 

White  Navy 

do       

Do. 

Pole: 

Cutshort 

Garden . 

Do. 

Golden  Cluster  Wax 

do                       

Wax. 

do 

Green. 

London  Horticultural 

...    do     

Do. 

do - 

Do. 

RUST 


DESCRIPTION 

Rust  of  beans  may  occur  on  any  aerial  part  of  the  plant,  but  is 
found  most  abundantly  on  the  leaves.  (Fig.  6.)  Large  unsightly 
pustules  are  sometimes  found  on  the  pods,  petioles,  and  the  tender 
parts  of  the  stem.  During  the  summer  the  pustules  are  reddish 
brown,  circular,  often  with  a  secondary  ring,  and  frequently  sur- 
rounded by  a  zone  of  tissues  yellowed  by  the  loss  of  the  green 
coloring  matter.  On  the  pods,  petioles,  and  stems  the  lesions  are 
large,  more  or  less  irregular  in  shape,  and  noticeably  raised. 

CAUSE 

Bean  rust  is  caused  by  a  fungus  {Uromyces  appendiculatus  (Pers.) 
Fries).  Like  similar  organisms,  it  is  propagated  by  means  of 
spores.  There  are  several  stages  in  the  development  of  this  rust, 
but  only  two  need  be  considered  here.  The  red-rust  stage  occurs 
in  the  summer  and  is  most  important  in  the  current  season's  dis- 
tribution of  the  disease.  These  spores  may  germinate  and  cause 
infection  as  soon  as  they  are  mature.     In  a  few  weeks  they   are 


BEAN    DISEASES 


replaced  by  another  type  of  spore  with  thick  walls,  which  is  capable 
of  surviving  tlu»  severe  woather  of  winter.  In  the  sprinfij  the,so 
winter  spores  germinate  and  under  proper  conditions  for  tiieir 
spread  and  deveh)pinent  they  may  cause  infection,  thus  completing 
the  life  cycle  of  tlie  fungus. 

Tlie  occurrence  and  distribution  of  bean  rust  are  closely  correlated 
with  atmospheric  conditions.  Rust  is  likely  to  oc'cur  in  regions 
where  cool  nifjlits  and  hijrh   humidities  prevail.     Tiiat  is  why  the 


FujfUK  G. — Bean  rnst.  Thin  uls»-!iHe  is  very  d<'Htructlv«'  fo  KUHofptihN*  vjirletl<'8 
during  seasons  favorable  for  Its  development.  The  pustules  mu}'  develop  on  the 
leaves  in  numbers  sufficient  to  defoliate  the  plants.     Rust  la  not  seed  bortie 

disease  often  occurs  only  in  the  latter  j)art  of  the  season,  or  in  the 
fall.  On  the  other  hand,  occasional  epidemics  in  some  of  the  west- 
ern bean-growing  regions  (Colorado,  for  example)  during  the  sum- 
mer have  been  so  severe  that  the  entire  crop  was  wiped  out.  Such 
epidemics,  though  occurring  only  rarely,  can  be  definitely  associated 
with  weather  conditions,  such  as  cool  nights  accompaiii'"^  ^^'  a 
period  of  damp,  rainy  weather,  favorable  to  the  disease. 
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No  treatment  of  seed  or  plants  is  effective  in  controlling  bean  rust. 

The  use  of  resistant  varieties  can  be  recommended.  Unfortu- 
nately, a  few  of  the  best  garden  varieties  and  many  of  the  dry-shelled 
or  field  varieties  are  very  susceptible.  Table  3  gives  a  partial  list 
of  the  varieties  that  show  a  degree  of  resistance  sufficient  to  justify 
their  being  planted  in  localities  where  the  disease  is  a  limiting 
factor.  The  table  shows  that  there  is  considerable  choice  of  resist- 
ant varieties  in  the  garden  group,  while  most  of  the  field  varieties 
are  very  susceptible,  those  showing  some  degree  of  resistance  not 
being  the  ones  most  widely  grown. 

Table  3. — Bean  varieties   grouped   according  to    relative  resistance   and  sus- 

cepti'blllty  to  rust 

FAIRLY   RESISTANT 


Type  and  variety 

Class 

Kind  of  pod 

Dwarf: 

Black  Valentine _                                            

Bountiful               -     .  -                    -  -  _..  

Garden 

do 

Green. 
Do. 

Burpee  Brittle  Wa\ 

do  .  - 

Wax. 

Burpee  Stringless  Green  Pod 

do 

Green 

Burpee  White  Seeded  Wax                    .  .      .         

do.... 

Wax. 

Currie  Rust  Proof  Wax 

do 

Do 

Cranbeirv                                          . .  . 

Field 

Green. 

Extra  Eailv  Refugee 

Garden 

Do 

do 

Do. 

French  Horticultural 

do 

Do. 

do 

Do. 

Giant  Stringless  Green  Pod 

do 

Do. 

Hodson  Wax                   _.. .- 

do 

Wax. 

..  do 

Do. 

Improved  Golden  W^ax 

do 

Do 

do 

Do. 

do : 

Do. 

Late  Stringless  Gieen  Refugee-.. 

Low  Champion  Bush 

do 

do                         ... 

Green 
Do. 

Pencil  Pod  Black  Wax.                .      

do 

Wax. 

Refugee  1000- 1 

.  .    do     .  -      .- 

Green. 

do 

Wax. 

_    do.    

Do. 

Rust  Proof  Golden  Wax 

do 

Do. 

do 

Do. 

Wardwell  Wax 

do        .                

Do. 

Pole: 

King  Mammoth  Horticultural 

do      - 

Green. 

Lazy  Wife 

do 

Do. 

MODERATELY  SUSCEPTIBLE 

Dwarf: 

Field 

Green. 

Do. 

Large  White  Marrow 

Field                  

Do. 

Garden _  .      .  ...  . 

Do. 

Red  Kidnev 

Field 

Do. 

Red  Valentine  ....           ... .  ..  . 

Garden .        .  .  

Do. 

White  Kidnev 

Field 

Do. 

Pole: 

Golden  Cluster  Wax 

Garden 

Wax. 

Kentucky  Wonder  Wax 

do 

Do. 

VERY  SUSCEPTIBLE 


Dwarf: 

Blue  Pod  Small  White  ... 

Field 

Green. 

do 

Do. 

California  Red 

do                          

Do. 

Genuine  Small  White 

....  do 

Do. 

Great  Northern.  .      ... 

do     

Do. 

Large  White          ..        . 

do                         

Do. 

Pea  Bean 

do                                  -  -- 

Do. 

PiBto 

do .- 

Do. 
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»•<  itfifnlili/   hi   I  ii>t      <  '••iir|iiu«<l 

VERY  sT-prrrTiTU.F:    rori«itMU'.j 


Tyiw  and  varlet  \ 


III  Pole 


ROOT  ROTS 


l.ix  UiniON    AM>  <  Al  >KN 

(lifforont  or<raiiisnis  may  cause  root  rots  of  boans. 


syin|)t<»ins 

is 


luscd 


l.v 


sonic    o 


f    tl 


icui    arc    so 


A  nninbor  of 
T^nfortnnatcly,    tlu 
similar      tluit      it 
Diiictinies    impossible 
io  ilistinpiish  among 
them.     Root   rots  o<> 
<  ur  more  or  less  cx- 
(iisivcly      wherever 
l»cans  are  «;r()wn,  but 
(»n  tlic  whole  a  hirjicr 
number  of  root  para- 
sites occur  and  cause 
;i»ore   dama<i^e   to   the 
rop  in  the  Southern 
States.     Tlie  diseases 
of  the  roots  are,  for 
the  most  part,  caused 
by      orfjanisms     that 
live    in    the    soil    on 
1  ('composed  vegetabh' 
matter,    but    which 
re  capabh'  of  attack- 
ng  beans   as   well   as 
I     large    number    of 
ther  crops  when  soil 
nd    other   conditions 
'  ecome      unfavorable 
lor     the     ^'"-^     ])lant 
-rowth. 

Koot  r  o  t  s  ,  as  a 
L-^roup,  are  character- 
zed  by  the  formation 
'f  cankers  and  lesions 
n  the  stem  below  the 
oil  level  (fi<r.  7)  and 
n  the  small  fibrou 
ootlets.These  canker^  ' 

ind  lesions  may  be  of  various  sizes  and  may  be  gray,  brown,  black,  or 
even  bright  red.  The  tips  of  the  fibrous  roots  are  frequently  decayed 
for  some  distance  from  the  end. 


ruajii:  7.-  R.M.f   i.^fs. 


a  KRHip  of  (liKcast'H  cnut<e<l  by  wvorsil 
inhabit  the  soil.  Thpy  (le8tn»y  th«' 
use  c-anlicrH  on  the  stem  at  or  below 
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COXTROL 


No  effective  control  for  the  various  root  rots  is  known.  However, 
the  employment  of  certain  cultural  practices  which  can  always  be 
recominended  will  considerably  lessen  the  severity  of  the  disease. 

A  rotation  of  at 
least  two  to  three 
3^ears  is  essential,  the 
cropping  system  to 
include  cereals  (corn, 
oats,  and  others), 
clover,  and  alfalfa, 
plants  on  which  the 
bean  root-rotting  or- 
ganisms are  rarely  if 
ever  found  to  produce 
any  lasting  damage. 

Among  the  princi- 
pal root  rots,  that 
produced  by  Rhizoc- 
tonia  (well  known  on 
potatoes)  is  the  one 
most  frequently  en- 
countered. Fortu- 
nately, this  organism 
is  not  an  aggressive 
parasite  under  condi- 
tions conducive  to 
strong,  vigorously 
growing  bean  plants. 

The  organisms  re- 
sponsible for  root  rots 
seem  to  thrive  best 
under  conditions  not 
ideal  for  the  bean 
crop.  Therefore,  any 
measures  that  i  m  - 
prove  the  general 
growing  conditions  of 
the  beans  will  help  to 
reduce  the  severity  of 
root  rots. 

Since  root-rot  or- 
ganisms are  normal 
inhabitants  of  practi- 
cally all  soils,  they 
can  not  be  entirely 
eliminated.  All  that 
can  be  done  is  to  make 
conditions  so  favorable  for  the  bean  plant  that  it  will  thrive  in  spite 
of  the  potential  parasites  in  the  soil. 


Figure  8. — -Root  knot.  This  disease  is  caused  by  a  small 
parasitic  celworm  or  nematode  which  invades  the  roots. 
Note  the  galls  formed  at  various  places.  Root-knot 
invasion  retards  the  growth,  reduces  the  yield,  and 
often  kills  the  plants 
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ROOT  KNOT 
uEscRiPTiorr 

Root  knot,  lar«roly  conniu'd  to  tlio  li^ht  samly  soils  of  tho  South 
ami  to  similar  regions  iti  California,  is  charactorized  by  onlar^jcd, 
irregularly  sha|MHl,  doforinod  tU'sliy  jjalls  (tij?.  H)  distributed  on  the 
lu'an  root  s^'stem.  If  the  pills  are  broken  o|H»n,  |K»arl-white  liKxIies 
about  the  size  of  a  pinhead  may  often  be  seen.  These  are  the  female 
worms  that  cause  the  <r»lls. 

Occasionally  the  root-knot  «jalls  may  be  confused  with  the  nodules 
I  hat  normally  develop  on  the  roots  of  pirden  and  field  beans,  Lima 
i>eans,  and  other  lejjumes.  Careful  comparison  shows  the  two  to  Ih> 
(juite  different.  The  nodules  are  usually  smaller  than  the  root-knot 
iralls,  more  nearly  round,  and  are  attached  somewhat  loosely  to  the 
^ides  of  the  roots,  whereas  the  root-knot  ^lls  are  enlar^Muents  of 
I  he  roots  themselves.  The  bacteria  that  form  the  nodules  change  tho 
Mitro<jen  of  the  air  into  forms  that  are  of  some  benefit  to  the  plant 
1 11(1  that  are  later  chan<red  into  nitrat^^s  in  the  soil  and  thus  become 
ivailahle  to  subsequent  crops.  Plants  bearin«j:  nodules  <^enerally 
jvow  well  and  look  healthy.  On  the  other  hand,  plants  with  r(K)t 
knot  are  usually  stunted,  yellow  nn.l  ^l.K-|v  looliiHr  :,i».]  tumv  rx.'n  be 
killed  bv  the  disease. 


Root  knot  is  caused  by  a  parasitic  eel  worm,  or  nematocie  ((^aea- 
nema  mdfcf'cola  (Greef,  Cobb),  so  small  as  to  be  almost  invisible  to 
the  naked  eye.  It  enters  the  small  roots  and  causes  them  to  form 
the  irre»i:ular  swellings  or  galls  characteristic  of  the  disease.  To  a 
considerable  extent  these  galls  cut  off  the  transport  of  food  material 
from  the  roots  to  the  rest  of  the  plant.  These  little  eel  worms  mi- 
grate very  slowly  in  the  soil,  probably  not  covering  more  than  1  to 
'2  yards  in  a  year.     They  overwinter  in  the  soil. 

CONTB(»L 

The  eelworms,  or  nemas  as  they  are  generally  called,  are  parasitic 
on  a  large  number  of  cultivated  plants  and  on  many  weeds.  How- 
ever, a  number  of  crops  are  practically  innuune  to  their  atta(;k. 
Among  the  latter  may  be  mentioned  the  Iron,  Hrabham,  Victor,  and 
Monetta  cowpeas,  the  Laredo  .soybean,  velvetbeans,  corn,  barley,  rye, 
redtop,  sorghum,  timothy,  wheat,  and  winter  oats. 

The  most  satisfactory  method  of  controlling  the  disease  is  to  prac- 
tice rotation  with  immune  crops  for  three  or  more  yeans,  or  to  allow 
the  land  to  lie  fallow  for  three  years  in  order  to  starve  out  the  nemas. 
Clean  cultivation  shonld  be  practiced  to  prevent  the  growth  of  sus- 
ce})tible  weeds  on  which  the  nemas  could  feed.  The  nemas  may  be 
transported  from  one  field  to  another  or  over  long  distances  in  the 
tubers,  bulbs,  and  roots  of  growing  plants;  by  implements  and  drain- 
age water;  by  farm  animals  allowed  to  roam  from  one  field  to  an- 
other; and  probably  by  other  means.  Distribution  of  the  nemas  by 
any  of  these  means  should  be  prevented  as  far  as  possible. 
11H887°— 32 2 
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CURLY  TOP 
DESCRIPTION 


Curly  top  of  beans  was  first  reported  in  1924,  from  southern  Idaho. 
In  certain  stages  of  development  its  symptoms  resemble  those  of  bean 
mosaic,  although  in  the  later  stages  they  are  quite  distinct.  Plants 
aifected  with  curly  top  are  decidedl}^  dwarfed.  Young  plants  show 
the  most  pronounced  symptoms  on  the  trifoliolate  leaves,  which 
pucker  and  curl  downward,  and  show  a  clearing  of  the  leaf  veins. 
(Fig.  0.)      On  some  varieties  the  young  leaves  are  decidedly  dwarfed 


i'lGUKB  9. — Plants  infected  with  curly  top  ure  dwarfed  and  the  leaves  yellowed, 
inickei-ed,  and  curled.  Note  healthy  plants  on  either  side  of  the  diseased  one. 
Curly  top  is  spread  by  a  small  leaf  hopper.  The  crop  is  sometimes  completely 
destroyed.     The  disease  occurs  only  in  some  of  the  Western  States 

and  darker  green  than  jiorinal.  Cupping  of  the  leaves  sometimes 
continues  until  each  leaf  resembles  a  small  green  ball.  The  young 
leaves  frequently  cease  to  develop,  turn  yellow,  and  curl  downward. 
Such  leaves  are  thicker  than  normal  and  very  brittle,  readily  break- 
ing off  from  the  main  stem.  A  plant  thus  affected  generally  dies 
before  the  pods  develop. 

Plants  infected  late  in  the  season  do  not  always  develop  typical 
symptoms  of  the  disease,  and  generally  grow  to  maturity.  The  pods 
that  are  produced  are  often  stunted,  this  being  one  of  the  symptoms. 
The  disease  is  not  seed  borne. 


The  cause  of  curly  top,  like  that  of  mosaic,  is  undetermined,    The 
disease  is  spread  from  plant  to  plant  by  a  leaf  hopper    {Eutettix 
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ferujUus  Bakor),  fi-oouoiitly  referred  to  in  some  western  sections  as 
the  "  wliite  fly. '  He  tore  infecting  a  bean  plant  the  h*af  hopper  must 
have  fed  on  some  curly-top  infected  phmt,  either  Ikmui,  beet,  tomato, 
or  one  of  many  other  hosts  susccptibh*  to  the  disease.  The  symptoms 
appear  about  10  days  to  2  weeks  after  infection.  If  severely  inifected 
tlie  plant  may  die  within  a  few  weeks  after  the  first  appearance  of 
-^ymptoms. 

Since  the  disease  is  not  transmitted  except  bj^  the  leaf  hoi)|K'r, 
(  iirlv  to])  is  j)revalent  only  where  that  insect  thrives,  viz  in  Idaho, 
rtjili,  Orejfon,  Washin«rton.  California,  New  Mexico,  and  parts  of 
(  'olorado  and  Wyominjr.  The  severity  of  the  <liseasc  in  these  States 
s  dejM'ndent  on  the  leaf-hopper  j)opulatiun,  which  varies  from 
-eason  to  season. 


No  control  measures  for  cui  iy  lop  have  been  developed.  The  only 
.  ariety  of  beans  known  to  be  resistant  to  curly  top  is  the  Red  Mexi- 
can, a  field  type.  In  re«j:ions  where  leaf  hoppers  are  abundant  this 
variety  resists  the  disease  and  pnxluces  a  normal  crop.  Since  curly 
top  is  not  seed  borne,  seed  orij^inating  where  the  disease  is  prevalent 
I,...  V  ^.,  f..l>'  ]w.  T»l..i,t,Ml  in  any  sectiim  of  th(»  country. 

BALDHEAD    (SNAKEHEAD) 
DESCKII'TION 

An  examination  of  bean  fields  soon  after  the  seedlings  emerge  from 
'.lie  ground  often  reveals  a  considerable  percentage  of  the  young 
nlants  with  no  growing  tips.  (Fig.  10.)  The  stem  above  the  cotyle- 
dons, which  in  normal  jdants  would  develop  further  growth,  is  broken 
off,  leaving  only  a  bare  stump.  Sometimes  this  stump  will  grow  for 
n  short  time  and  extend  an  inch  or  more  above  the  cotyledons.  Occa- 
ionally  the  plant  dies  without  making  much  more  growth,  but  usu- 
ally new  shoots  are  developed  in  the  axils  of  the  cotyle<lons,  and  a  few 
lowers  and  pods  may  be  ])roduced.  However,  the  idant  always  re- 
mains small  and  is  generally  smotherecl  an<l  crowcled  out  by  more 
\  igorous  neighboring  jilants.  Tiiis  abnormality  is  known  as  bald- 
head  or  snakehead. 


Baldhead  is  known  to  be  caused  in  three  different  ways:  (1)  By 
injury  of  the  embryo  in  threshing,  (2)  by  insects,  and  (.'i)  by  bac- 
teria and  fungi.  More  baldhead  is  caused  by  the  threshing  machine 
than  by  any  other  agency.  The  drier  the  seed  and  the  greater  the 
^peed  of  the  cylinders  in  the  threshing  machine,  the  greater  the  dam- 
age is  likely  to  be.  As  much  as  20  to  30  per  cent  of  the  seed  of  some 
varieties  may  be  damaged  in  this  way. 

During  some  seasons  the  seed-corn  maggot  causes  considerable  dam- 
age to  the  terminal  bud,  either  bt^fore  or  at  the  time  the  seedling  is 
'merging  from  the  soil.  The  maggot,  eating  into  the  growing  bud 
or  eating  it  off  the  plant,  produces  an  injury  somewhat  resembling 
that  caused  by  the  threshing  machine.  The  plant  rarely  recovers 
from  this  condition. 
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Bacterial  organisms  which  harbor  beneath  the  seed  coats  also  cause 
baldhead.  As  the  seed  germinates,  these  organisms  attack  the  grow- 
ing bud  of  the  young  plant  and  partially  or  completely  destroy  it 
so  that  it  is  unable  to  grow  into  a  productive  plant.  Baldhead  caused 
by  bacteria  will  not  occur  in  seed  that  is  free  of  blight. 


There  is  no  remedy  for  baldhead.  The  grower  should  refuse  to 
accept  seed  of  which  a  high  percentage  is  cracked.  Such  seed,  if 
planted,  will  produce  a  considerable  number  of  baldhead  plants. 


Figure  10. — Baldhead.  The  embryonic  plaut  in  the  seed  is  damaged  when  the 
beans  are  threshed,  so  that  growth  is  impossible.  The  injury  is  done  by  the 
seed  being  hurled  against  the  teeth  of  the  cylinders  and  concaves  of  the  threshing 
machine.  Similar  injury  to  the  terminal  bud  is  sometimes  caused  by  insects, 
bacteria,  and  fungi 

Control  of  baldhead  caused  by  the  threshing  machine  rests  wholly 
in  the  hands  of  those  who  thresh  the  seed.  A  reduction  in  the  speed 
of  the  c^dinders  probably  would  reduce  the  loss.  The  use  of  rubber 
shields  on  the  teeth  of  the  cylinders  and  concaves  or  the  substitution 
of  some  substance  not  so  hard  as  the  iron  teeth  would  also  be  helpful. 

The  use  of  disease-free  seed  will  eliminate  baldhead  caused  by 
bacteria  and  fungi. 

POWDERY   MILDEW 


DESCRIPTION 


Powdery  mildew  is  widely  distributed,  having  been  reported  or 
observed  in  almost  all  parts  of  the  United  States.  It  is  more  abun- 
dant in  the  Southern  States  and  along  the  Pacific  coast  than  else- 
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ts  of  the  plant  ab( 
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.  11.)   The 
re  attacks. 


where  ami  usually  causes  the  most  damage  to  crops  maturing  late  in 
the  fall  ami  those  proiluced  in  the  extreme  South  during  tlie  winter. 
Powdery  mildew  is  characterized  by  the  production  of  a  white  talc- 
like substance  on  all  pai 
Iwives  turn  yellow,  cup 
fall  otr.  ilie  pods 
are  often  null  formed, 
small,  poorly  filled, 
and  frequently  fall  off 
without  bearnig  any 
seed.  The  pods  and 
stems  are  oftentimes 
purplish  in  color. 

CAUSE 

Powdery  mildew  is 
caused  by  a  fungus 
{Erytilphe  poly  g  our 
DC.)  which  is  para- 
sitic on  more  than 
300  other  host  plants. 
The  spores,  produced 
in  great  numbers  on 
the  leaves,  pods,  and 
stems,  are  easily  dis- 
lodged and  carried  by 
the  wind  and  other 
agencies  from  one 
plant  to  another. 
Powdery  mildew  de- 
velops so  rapidly  that 
an  entire  crop  may  be 
badly  danuiged  with 
in  a  few  days. 

CONTROL 

Powdery     mildew- 
may  be  held  in  check     ^''^;' 
by   one   or  two   dust- 
ings   with     powdei-ed        ""  '"^  '"  ^'^ 
sulphur.     The   first   application  should  be   made  as  soon    ..     u... 
is  any  evidence  of  the  disease.    The  second  should  follow  within  a 

W-fM'L:    nr    10    (]•!  v'«_ 

ASHY  STEM  BLIGHT 


DKSCRII*nON 


Ashy  stem  blight  infections  begin  at  or  below  the  level  of  the  soil 
and  extend  down  the  stem  into  the  roots  and  upward,  often  some  dis- 
tance, into  the  branches.  The  lesions  on  young  plants  are  somewhat 
sunken  and  reddish  brown  in  color  and  differ  from  those  on  older 
stems  in  that  the  latter  Mr-e  hshmIIv  llfrlo  or  not  n^  "^^  -Miiken.     As 
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the  lesions  enlarf]:e  they  tarn  gray  at  the  center,  in  which  are  found 
numerous  black  fruiting  bodies  about  the  size  of  a  pin  point.  These 
fruiting  bodies  stand  out  in  sharp  contrast  against  the  ashy  gray 
background.  Since  the  plants  usually  become  infected  when  quite 
young,  they  are  generally  killed  before  they  produce  seed. 

The  losses  from  ashy  stem  blight  are  sometimes  very  large.  In 
Mississippi  as  much  as  65  per  cent  of  the  crop  has  been  destroyed,  the 
amount  of  loss  depending  to  a  considerable  extent  on  weather  condi- 
tions. It  is  highest  during  seasons  with  considerable  rainfall,  and  is 
often  entirely  absent  in  -dry  seasons.  Considerable  loss  has  also  been 
reported  from  South  Carolina,  North  Carolina,  and  other  Southern 
States. 

The  ashy  stem  blight  organism  attacks  Lima  beans  as  well  as 
garden  beans.  It  is  distributed  quite  generally  in  the  Southern 
States,  along  the  Atlantic  seaboard,  and  in  California. 

CAUSE 

Ashy  stem  blight  is  caused  by  a  fungus  {Macrophoma  fliaseoli 
Maubl.).  Numerous  spores  are  produced  in  the  black  fruiting  bodies 
on  the  stems.  The  indications  are  that  the  organism  survives  from 
one  season  to  the  next  on  plants  left  in  the  field  from  a  former  crop. 

CONTROL 

No  control  for  ashy  stem  blight  has  been  developed.  It  is  not  un- 
likely that  a  rotation  with  crops  other  than  beans,  Lima  beans,  and 
sweetpotatoes  for  two  or  three  years  would  be  helpful. 

SUN  SCALD 

Sun  scald  usually  occurs  near  the  end  of  the  growing  season  when 
the  beans  are  reaching  maturity.  The  lesions,  most  conspicuous  on 
the  pods,  appear  first  as  tiny  brown  or  reddish  s]3ots  on  that  part  of 
the  plant  exposed  to  the  sun.  The  spots  enlarge  and  later  appear  as 
short  streaks  or  markings  extending  diagonally  between  the  sutures 
of  the  pod.  These  discolorations  may  easily  be  mistaken  for  early 
bacterial-blight  infections  and  in  some  cases  can  not  be  properly 
diagnosed  except  Avith  a  microscope.  In  the  later  stages,  however, 
there  is  little  difficulty  in  distinguishing  these  lesions,  since  a  dried, 
scaly,  white  or  yellow,  slimy  mass  is  associated  with  bacterial-blight 
infections,  whereas  no  exudate  is  present  with  sun  scald. 

These  small  spots  or  streaks  increase  in  size  and  sometimes  form 
slightl}^  sunken  brown  areas.  If  rapid  spread  occurs  the  lesion  may 
extend  over  most  of  the  pod  that  is  exposed  to  the  sun.  This  spotting 
may  eventually  appear  on  the  opposite  side  of  the  pod,  but  is  never  as 
serious  as  on  the  surface  exposed  to  the  sun.  Sometimes  the  markings 
are  noted  on  the  stems  and  petioles  of  the  plant  as  brownish-red 
-treaks  and  are  seen  only  on  that  side  of  the  plant  exposed  to  the  sun. 

No  appreciable  loss  is  caused  by  sun  scald.  Occasionally,  when 
pod  spotting  is  severe,  the  seeds  will  be  slightly  discolored,  giving 
the  appearance  of  bacterial  infection.  Such  seed  is  often  difficult 
to  detect,  especially  with  dark-seeded  varieties.  The  germination 
of  seed  so  discolored  is  in  no  way  affected  and  normal  plants  are 
produced. 
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The  <liscoIorati(M)  of  tlu'  pods  and  stems- is  a  result  of  exposure 
to  the  direct  rays  of  the  snii  and  is  in  no  way  asMH'iated  with  any 
ori^anisni,  and  it  (h>es  not  occur  when  the  plnnf  paits  are  sha<led. 

rfo  practical  control  for  sun  scald  is  known 

ANGULAR  LEAF  SPOT 

An«j:iii;ir  ir:ii  ^-poi  ni  ncans,  caused  by  a  fun<rus  |^/.s>// /oy^v/,^  gnstola 
^acc),  occurs  occasionally  in  the  Eastern  States  and  is  foun<l  mostly 
on  the  underside  of  the  leaves  and  sometimes  on  tlie  j)ods.     On  the 
leaves  it  causes  small  an<xular  spots  whicli  may  be  numeious  enough 
to  cause  some  defoliation.     The  spots  are  brown  at  first,  but,  when 
the     fungus     fruits. 
the    surface    of    the 
V^ions  becomes  more 
I     less    gray.      The 
iipots  on  the  pods  arc 
usually     small,     al- 
though    they     may 
sometimes     be     laigc 
; id  not iceable.    They 
re    conspicuous    bc- 
luse  they  are  black 
ith    brown    or    red 
ntei's. 

Angular  leaf  spot 
rarely  severe  or 
inmon  enough  to  re- 
lire  remedial  meas- 
les,  and  none  are 
commended. 

DISEASES  OF  LIMA 
BEANS 

DOWNY  MILDEW 
DESCRimON 

Downy  mildew   of 
:.ima    beans    can    be 

cognized  by  the 
white,  cotton  y 
growth  which  forms 
in  large  patches  on 
the  pods.  (Fig.  12.) 
It  sometimes  occurs 
on  the  tender  shoots 
and  flower  parts  and 
occasionally  on  the  leaves.  The  young  branches  are  distorted,  but  a 
profuse  fungous  growth,  such  as  is  found  on  the  pods,  does  not 
occur  on  them.  A  i)urplish  border  separates  the  dense  cottony  growth 
on  the  pod  from  tlie  healthy  tissue.  The  fungous  threads  grow 
through  the  pods  and  into  the  seed,  where  the  organism  may  live 
tliroiiir^  t^o  M't.fov      '^iiw.L  ...fMT.  if  planted,  may  be  a  source  of  the 


FiGtRB  12. — Downy  mildf>w,  a  white,  cottony,  funKous 
jfrowth  on  tlie  po<l8  of  Lima  bcaoH.  Damp,  rainy 
weather  is   favorable   for   Its   developmenf 
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disease  the  next  year.    If  the  pods  become  diseased  while  quite  young 
they  usually  wither  and  die  without  producing  seed. 

Downy  mildew  may  cause  heavy  damage  during  seasons  favorable 
for  the  development  of  the  fungus.  It  is  favored  by  wet  weather, 
cool  nights,  heavy  dews,  and  fairly  warm  days.  The  disease  is  most 
prevalent  along  the  Atlantic  seaboard,  but  has  been  reported  inland 
and  from  California.  It  is  spread  by  winds,  rains,  pickers,  and 
probably  by  insects  and  other  means. 

CAUSE 

Downy  mildew  is  caused  by  a  fungus  (PhytoplitKora  fhaseoli 
Thax.)  and  occurs  onl}^  on  Lima  beans.  It  may  live  from  one  sea- 
son to  the  next  in  two  or  three  ways.  The  causal  fungus  pene- 
trates the  seed  and  lives  in  it  throughout  the  winter.  It  also  sur- 
vives the  winter  in  dead  vines  and  pods  in  the  field.  Both  the  seed 
and  the  debris  are  sources  of  infection  of  the  new  crop. 

CONTROL 

Inasmuch  as  the  fungus  causing  down}^  mildew  is  carried  by  the 
seed,  only  clean  seed  should  be  planted.  Where  this  disease  occurs 
it  is  never  advisable  to  save  seed  for  the  next  crop.  It  is  far  better 
to  obtain  seed  grown  in  the  West,  as,  for  example,  Colorado  and  Cali- 
fornia, where  downy  mildew  rarely  occurs.  Collecting  and  burning 
dead  vines  and  pods  in  the  fall  after  the  crop  is  harvested  help  to 
control  the  disease:  A  crop  rotation  of  two  to  three  years  should  be 
practiced  if  possible.  Spraying  the  vines  with  a  4-4-50  Bordeaux 
mixture  has  been  recommended,  but  to  be  effective  such  spraying 
should  be  started  before  the  disease  becomes  established.  Since 
downy  mildew  does  not  occur  regularly  every  year,  and  usually  not 
more  than  once  in  every  three  or  four  years,  it  is  impossible  to  foretell 
when  a  fungicide  should  be  applied.  If  Bordeaux  is  used,  it  should 
be  applied  each  year  before  the  disease  occurs.  It  is  doubtful  whether 
this  w^ould  be  a  profitable  procedure,  since  Bordeaux  is  liable  to 
be  deposited  on  the  pods  and  might  thus  affect  their  market  value. 

POD   BLIGHT 
DESCRIPTION 

Pod  blight  is  more  prevalent  on  the  pole  varieties  than  on  the  bush 
varieties  of  Lima  beans.  It  has  been  reported  from  most  of  the  States 
along  the  Atlantic  seaboard  and  from  Ohio  and  West  Virginia,  and  it 
probably  occurs  elsewhere.  During  seasons  favorable  to  the  disease 
it  causes  considerable  damage  to  the  commercial  crop.  The  disease 
appears  first  on  the  leaves  as  brown  irregularly  shaped  patches  which 
vary  in  size  with  age  and  often  attain  a  diameter  of  one-fourth  to 
three-fourths  of  an  inch.  During  the  latter  part  of  the  growing- 
season  the  causal  fungus  spreads  to  the  pods,  causing  pale,  somewhat 
w^atery-looking  spots.  These  spots  (fig.  13)  slowly  enlarge  and 
gradually  darken.  In  these  spots  greenish-gray  pimples  about  the 
size  of  a  pinhead,  arranged  roughly  in  circles,  develop.  When  these 
pimples  break  through  the  skin  of  the  pod  they  turn  dark  brown  to 
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nearly  black.  Tiioy  are  the  bodies  in  which  the  spores  of  tlw  funpiis 
arc  borno.  They  rarely  occur  on  the  stem  of  the  livinj;  plant,  but 
are  prevalent  on  the  leaves  Ix'fore  they  are  foinui  on  the  pods. 

CAUSE 

Pod  blight  is  caused  b^   a  lUii-u-   [Diaporthe  phmt  ^ \i.k.. 

and  Ell.)  Sacc.)  which  lives  through  the  winter  on  dead  vines  and 

pods  left  in  the  field. 

It    has    also    been 

found    on    the    seed, 

but  its  presence  there 

is   not   of   any   great 

economic  importance, 

since     most     of     the 

seed  is  grown  along 

the     Pacific     coast, 

where  the   disease 

does  not  occur. 


OOTHTBOL 

Little  control  ha.s 
been  attempted. 
Spraying  the  vines 
with  a  4-4-50  Bor- 
d  e  a  u  X  mixture  has 
been  recommended 
but  not  generally 
practiced.  If  spray- 
ing is  attempted  '\t 
should  be  started 
when  the  plants  are 
about  2  feet  tall.  In- 
asmuch as  the  causal 
organism  is  carried 
from  one  season  to 
the  next  on  dead 
vines  and  pods,  they 
should  be  gathered 
up  and  burned  as 
soon  as  the  crop  is 
harvested.  No  seed 
should  be  save<l  from 
fields  in  which  pod 
blight  has  occurred. 
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Seed  grown  in  the  West  should  be  planted. 


BACTERIAL  SPOT 


Bacterial  spot  occurs  on  the  leaves,  stem.s,  and  pods  of  Lih.a  .„  .ui.s. 
The  lesions  on  the  leaves  are  small,  reddish  brown,  and  irregular  in 
shape  and  size.  The  dead  plant  cells  at  the  center  of  the  spots  often 
dry  and  fall  away,  leaving  small  holes.  Small  spots  or  lesions  are 
often  found  on  the  stems  and  pods. 
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The  damage  caused  by  this  disease  is  rarely  enough  to  require  con- 
trol measures,  and  none  have  been  worked  out.  Crop  rotation  and  the 
use  of  disease-free  seed  should  be  practiced. 

The  bacterial  spot  of  Lima  beans  is  caused  by  bacteria  {BacferiuTn 
vignae  Gardner  and  Kendrick)  that  are  very  similar  to  but  not 
identical  with  the  organism  causing  the  blight  of  garden  and  field 
beans. 

YEAST  SPOT 


Yeast  spot,  a  disease  of  the  seed  only,  was  discovered  on  Lima  beans 
in  Virginia  and  was  later  reported  in  Tennessee,  Alabama,  and  Illi- 
nois. In  1930  the  disease  was  prevalent  on  garden  beans  in  the 
northw^estern  part  of  the  ITnited  States,  which  indicates  its  wide  dis- 
tribution. It  causes  dark,  irregularly  shaped,  sunken  spots  on  the 
seed  coat.  (Fig.  14.)  While  the  causal  fungus  {Nematospora 
phaseoU  S.  A.  Wingard)  is  able  to  attack  the  seed  at  any  time  during 


mm^m^ 
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Figure  14. — Yeast  .spot,  found  mostly  on  Lima  beans.  Irregularly  shaped  cankers 
are  produced  on  the  seed  by  a  yeast  fungus  which  gains  entrance  through 
insect  punctures  of  the  pod 

its  growth,  it  is  most  destructive  to  young,  immature  seed.  If  at- 
tacked when  very  young,  the  seed  will  not  mature,  but  instead  dries 
up  in  the  pod.  Infection  is  apparently  brought  about  by  an  insect 
which  punctures  the  green  succulent  pod  and  the  seed  within  it. 
Evidence  of  the  yeast  spot  does  not  appear  on  the  outside  of  the  pod. 
The  damaged  condition  of  the  seed  can  be  seen  only  after  splitting 
the  pod  open. 

The  infection  of  the  seed  is  reported  to  range  from  a  trace  to  as 
much  as  90  per  cent.  Yeast  spot  has  occurred  on  several  different 
varieties  of  Lima  beans,  but  the  Sieva  type  appears  to  be  especially 
susceptible.  It  has  been  reported  on  some  varieties  of  garden  beans 
and  coAvpeas.  Infection  is  slight  during  the  early  part  of  the  growing 
season,  but  increases  in  severity  as  the  plants  near  maturity. 

No  control  measures  have  been  developed.  Any  control  would  re- 
quire the  protection  of  the  pods  against  being  punctured  by  the 
insects  that  carry  the  causal  agent. 
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BALDHEAD    (SNAKEHEAD) 

Baldhead  (siinkohoad)  has  boon  fully  discussed  under  pardcn  find 
field  beans.    Tiie  facts  brouglit  out  apply  also  for  Lima  beans 
10.) 

ASHY  STEM  BLIGHT 

For  discussion  of  ashy  stem  blight,  see  page  21. 
DISEASES  OF  GARDEN  AND  LIMA  BEANS  FOUND  IN  TRANSIT 

Tlio  diseases  of  snap  as  well  as  Lima  l)oans  that  ai-e  found  in  transit 
are  further  manifestations  of  field  diseases.  There  is  probably 
no  malady  of  beans  peculiar  to  transit  conditions,  all  of  them  being 
referable  to  conditions  in  the  field  during  harvest  or  before  it. 

Diseases  appearing  on  the  ])ods  as  somewhat  definite  spots 
much  the  same  ciiaracteristics  in  transit  as  in  the  field,  any  <1 
cnces  being  attributable  to  the  changes  that  would  naturally  occur  in 
:inv  fruit  after  l)eing  removed  from  the  plant  for  some  tin'ie.  Ideal 
^liipping  conditions  should  include  maximum  aeration  and  a  temj)er- 
ature  and  humidity  that  woidd  red-  •  '  ^  ossive  drying  out  and  :it 
I  lie  same  time  prevent  sweating. 

Some  diseases.  like  anthracnose  and  bacterial  bliglit,  will  devcloj) 
appreciably  during  four  or  five  days  in  transit  under  high  tempera- 
ture and  high  humidity.  AVhile  it  has  been  proved  that  anthracnose 
will  initiate  new  infections  under  transit  conditions,  bacterial  blight 
apparently  can  only  continue  the  development  of  infections  already 
started. 

Many  of  the  root-rot  fungi  attack  pods  when  they  are  in  contact 
w^ith  the  soil.  Such  infected  })ods,  when  shipped  or  held  at  the  mar- 
ket under  reasonably  high  temperature  and  humidity,  may  become 
centers  of  decay  whose  extent  depends  on  the  length  of  exposure  to 
favorable  conditions. 

Inasmuch  as  transit  diseases  are  directly  correlated  with  field  con- 
ditions, supplemented  and  aggravated  by  improper  conditions  of 
-hipment,  rigid  application  of  control  measures  recommended  for 
tield  diseases  is  of  primary  importance.  After  a  crop  has  been  raised 
in  the  best  possible  manner,  it  should  be  carefully  graded  and  all 
i>eans  showing  blemishes  and  disease  spots  discarded.  The  beans 
-hould  be  picked  when  tlie  vines  are  dry.  and  the  filled  hampers 
-liould  be  protected  from  the  direct  rays  of  the  sun  and  kept  from 
getting  wet.  When  possible  the  beans  should  be  precooled  and 
shipj)ed  in  iced  cars;  otherwise  they  should  be  shipped  as  quickly  as 
possible  and  in  hampers  so  packed  as  to  allow  the  maximmn  aeration 
consistent  with  freedom  from  leakage  and  breakage. 
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ON  THE  FARM 


THE  PRODUCTION  of  Christmas  holly  greens  is  a 
practical  means  of  augmenting  farm  income  in 
certain  portions  of  the  United  States.  The  American 
and  common  English  hollies  do  not  grow  rapidly,  but 
normally  are  long-lived  and  capable  of  producing 
greens  for  a  century  or  more  if  properly  managed. 

This  bulletin  describes  methods  of  producing  Christ- 
mas holly  greens  from  the  American  and  the  English 
hollies  and  from  rapid-growing  varieties  of  the  latter. 
The  proper  management  of  natural  stands  containing 
American  holly  is  outlined.  Practical  details  of  the 
care  and  handling  of  holly  seeds,  culture  of  seedlings, 
vegetative  propagation,  transplanting,  field  plantings, 
care  of  plantations,  and  harvesting  and  marketing 
greens,  are  presented. 

Washington,  D.  (..  Issued  October,  1932 
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Market iiii;  Imlly 

Other  bullies  and  hoUylike  plai 


EVERGREEN  HOLLY  trees  are  beautiful  and  lon^-livcd  and  are 
ail  ornamental  assi't  to  the  property  upon  which  they  pow. 
Fi'fl,  1.)  Growing?  holly  for  Christinas  greens  offers  to  farmers  in 
ome  sections  of  the  southeastern  United  States  an  opportunity  to 
supplement  their  otlier  farm  income.  There  are  indications  that  the 
market  demand  for  holly  has  been  increasinjr.  Holly  for  sale  may 
l»e  prfwluced  from  areas  in  which  wild  American  holly  is  growing,  or 
from  planted  American  and  Enfrlish  hollies. 

The  sentiment  of  some  organizations  and  persons  against  destruc- 
tive harvesting  of  wild  holly  branches  and  of  evergreen  trees 
for  the  Christmas  trade  has  reacted,  in  some  sections,  against  culti- 
vated material  actually  grown  for  sale.  Growing  cultivated  holly 
md  Christmas  trees  or  wild  holly  for  sale,  if  conservatively  man- 
iired,  is  a  legitimate  business,  however,  and  not  antagonistic  to  the 
•  ntiment  for  protection  of  wild  stock.  No  reasonable  objection  can 
)»e  made  to  marketing  holly  that  has  bet»n  grown  for  sale,  either 
under  cultivation  or  under  conservative  management.  There  should 
be  public  recognition  of  the  rights  of  those  who  own  and  manage. 
under  proper  ff>!"-*'v  »"••"•♦'"'..    tlw.  IwiTIa-  tl..,t   i....  l>......  «..t..i.i;^i,<Ml 

naturally. 

CHARACTERISTICS  OF  AMERICAN  AND   ENGLISH   HOLLIES 

More  than  300  species  of  Ilex   (the  holly  genus)   are  mentioned 

by  Rehder  in  his  Manual  of  Cultivated  Trees  and  Shrubs,  as  native 
to  the  temperate  and  tropical  regions  of  both  hemispheres.     Probably 

*  The  horticultural   fonturos  of  this  bulletin  have  boon   reviewed  and  approved  bv  the 

T',nr..-.ii     ,,1      IM..,,f       I...in-trx 
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the  «::reatest  collection  of  different  hollies  is  to  be  found  at  the  Kew 
Gardens  in   England,   where   the   "  holly   walk,"   planned   and    in- 


autriirated 
hybrids. 


in   1874,  now   contains  some   120  species,   varieties,   and 
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Figure  1. — Magnificent  specimen  of  a  mature  American  holly  tree  which  grew  in 
Desha  County,  Ark.,  near  tlie  Mississippi  River,  was  about  50  feet  in  height  and 
15  inches  in  diameter,  and  bore  annually  a  full  load  of  bright  red  berries 

Many  of  the  recognized  hollies  are  garden  hollies  not  particularly 
suitable  for  Christmas  greens.  Only  the  American  holly  {Ilex 
opaca)^  the  English  holly  (/.  aquifolimn)^  and  varieties  and  hybrids 
of  the  English  holly  are  used  for  greens.    The  Western  Washington 


firjowTxr.  rnTn?T:\rA^  nnTJ.v  or:  ti 
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c'lirisiiiias  holly,  states  that,  ulth()U<;h  there  are  many  varieties  of 
I  lie  English  holly — 

•Illy  the  Dutch,  coiiinxm  Kn^slish.  ami  Sehvt  (French)  Kii^llsh  an*  cominoii 
in  the  N<»rth\vest.  0»mm«'rilally  It  can  not  Ik?  |tnilltal»le  t<>  plant  any  but  the 
host  trtt's  of  the  Select  variftiis.     The  hiuc-stonHned  and  grion-htt'nuned  HtraiuH 


Ki<i(  KE  2.— A.  Spray  of  American  holly;  B,  spray  of  Bngllah  holly 

appear  to  be  equally  desirable  to  the  trade.  The  Select  English  trees  are  vigor- 
ous growers,  have  berries  which  are  large  and  bright  red,  and  leaves  that  are 
thick,  glossy,  curly,  and  <lark  green. 

GENERAL  APPEARANCE 


The  Entrlish  and  American  holly  trees  have  rich  green  leaves, 
usually  with  the  characteristic  prickles  or  teeth  alohg  the  margins. 
(Fig.  2.)     The  fruiting  branches  bear  round  scarlet  berries,  usually 
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solitary  on  American  holly  (fig.  3)  and  clustered  on  English  holly. 
(Fig.  4.)  The  American  holly  rarely  reaches  a  height  greater  than 
40  or  45  feet,  and  has  spreading  branches  forming  a  narrow  pyra- 
midal head.  The  leaves  are  usually  elliptical  and  are  from  2  to  4 
inches  long,  mostly  with  large  remote  spin}^  teeth,  but  rarely  en- 
tirely without  teeth.  The  English  holly,  on  the  other  hand,  reaches 
heights  ranging  from  45  to  70  feet  and  has  short  spreading  branches 
usually  forming  a  dense  pyramidal  or  oblong  head.     Tlie  leaves  are 


Figure  3. — Sprays  of  American  holly  showing  the  groups  of  solitary  berries  produced 

by  female  plants 

generally  ovate  and  are  from  liy4  to  2%  inches  long.  The  leaf  mar- 
gins are  wavy,  with  large  triangular  spiny  teeth,  which  tend  to 
disappear  on  old  trees.^ 

MALE  AND   FEMALE  TREES 

The  American  and  English  hollies  are  dioecious;  that  is,  the  male 
and  female  flowers  are  commonly  borne  on  separate  trees.     Berries 


2  Additional  data  on  other  species  of  Ilex  and  hollylike  plants  are  given  on  p.  21. 


<t('c'n>i()nal  iroos  which  Ikmu*  Ixith  mah*  and   friiuih'  H<»w«'rs.     When 

llin^s  aro  ^rown,  it  ini«rht  Ik»  expected  that  the  nude  an<l  feinalo 

-  would  he  pre.MMit   in  ahout  eijual  j)r()p<>rti()ns,  hut  this  is  not 

I  lie  case;  seedlin«::s  from  American  and  Kn«rli>h  holly  seed  are  often 

II  the  proportion  of  10  nude  to  1  fenude  tree.     Plants  may  first  bear 

ilowers  at  an  age  between  5  and  12  years;  until  that  time  the  male  and 

t'enude  plants  can  not  be  distinguished. 

The  truit  of  the  evergreen  hollies  is  the  well-known  round  i«d 
berry  which  contains  from  2  to  8  (usually  4)  seeds.  The  berries 
are  usually  one-quarter  inch  in  diameter,  but  some  varieties  of  the 
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■f  KuKlish  holly  showing  the  berries  !> 
of  the  stiff,  glosKy  leaves 


Onglish  holly  have  larger,  more  brilliantly  colored  bi*rries  that  add 
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GROWTH  KA 


iiic  grow  in  laic  <n  iioiucs,  which  in  general  is  ratiier  slow,  vaiies 
according  to  the  fertility  of  the  soil,  the  length  of  the  growing  sea- 
son, and  climatic  conditions.    The  growth  to  be  expected  from  wild 
native  holly  can  not  be  foretold,  since  many  variable  factors  enter 
iito  consideration.     Wild  growth  in  nearly  all  cases  is  slower  than 
hat  of  trees  planted  in  the  open  and  kept  growing  under  the  best 
onditions.     In  exceptional  cases  grafted  trees  have  been  known  to 
each  a  height  of  6  feet  in  three  years  and  to  bear  fruit  in  five  vears, 
l)ut  this  rate  of  growth  does  not  apply  to  most  plantations.     In  the 
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East  the  best  trees  probably  will  reach  8  to  10  feet  in  height  when 
the  plantations  are  12  to  20  years  old.  In  some  plantations  of  holly 
in  the  Pacific  Northwest  the  trees  have  reached  15  feet  in  height  when 
20  years  old. 

SECTIONS  ADAPTED  TO  HOLLY  GROWING 

The  American  holly  fomierly  had  a  natural  distribution  from 
Massachusetts  to  Missouri  and  south  to  Florida  and  Texas.  De- 
structive harvesting  has  practically  eliminated  the  species  in  the 
region  from  Massachusetts  to  central  New  Jersey,  except  where  it 
occurs  on  protected  properties.  Probably  the  region  most  favorable 
for  growing  the  species  commercially  is  from  Norfolk,  Va.,  to 
Florida,  within  50  or  60  miles  of  the  coast,  and  westward  in  the  Gulf 
region  to  Louisiana ;  but  a  few  nurseries  as  far  north  as  Long 
Island  and  Massachusetts  are  apparently  growing  American  holly 
plants  successfulh^ 

The  English  holly  is  not  so  hardy  as  the  American;  and  though 
it  may  be  successful  in  the  southeastern  United  States,  it  is  not 
likely  to  survive  if  planted  farther  north  than  Washington,  D.  C. 
In  the  northern  part  of  this  range  it  should  not  be  planted  in  exposed 
situations  or  at  very  high  elevations.  Some  sections  of  the  Pacific 
Nortliwest  offer  excellent  climatic  conditions  for  the  species.  In  the 
vicinity  of  Puget  Sound  the  mildness  and  humidity  of  the  climate 
are  similar  to  those  of  England,  and  English  holly  or  some  of  its 
variations  is  grown  on  numerous  holly  ranches.  The  species  grows 
well  in  the  lower  Columbia  River  Basin,  though  some  trees  are 
usually  frozen  back  during  severe  winters,  and  it  is  being  grown  in 
nurseries  as  far  south  as  San  Francisco,  Calif.  It  is  doubtful,  how- 
ever, that  the  species  can  be  recommended  for  holly  plantations  in 
California. 

SOIL  CONDITIONS  AND   SITES   SUITABLE  FOR  HOLLY   GROWING 

Though  hollies  will  exist  in  a  variety  of  soils,  they  grow  best  in 
well-drained,  deep,  sandy  or  gravelly  loam  soil  that  is  fairly  strongly 
acid  or  what  is  known  as  subacid.  For  commercial  holly  growing, 
badly  drained  land,  though  acid,  should  be  avoided,  as  conditions 
attending  poor  drainage  more  than  offset  the  advantages  of  the 
acidity. 

In  sections  where  damage  is  likely  to  occur  from  unseasonable 
frosts  it  is  desirable  to  locate  holly  plantations  on  areas  having  good 
air  drainage  to  avoid  "  frost  j^ockets."  In  the  Pacific  Northwest 
holly  berries  and  sprays  seem  to  develop  best  after  a  damp,  cool 
spring.  For  the  best  growth  of  the  holly  and  for  berry  production 
the  site  should  be  protected  from  strong,  drying  winds,  so  that 
moisture  can  be  conserved. 

Upon  some  farms  are  small  units  of  good  soil  difficult  to  keep  in 
annual  crops  because  of  their  isolation  or  for  other  reasons.  Such 
locations  offer  opportunities  for  growing  holly  in  solid  plantations. 
Once  planted  to  holly,  such  an  area  needs  only  occasional  cultivation, 
and  the  fertility  of  the  site  promises  better  growth  and  subsequent 
returns  than  can  be  had  from  poor  soils. 
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MANAGEMENT    OF    WOODLAND    AREAS    CONTAINING    AMERICAN 
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On  many  nroas  in  tlu'  S(>iulii*a>ti'rn  and  (juii  MaU'>  native  Amori- 
can  holly  ^rows  in  more  or  less  ahunilanoe.  It  is  a  trne  forest  species 
and  occurs  in  a  varying;  admixture  with  other  trees.  As  it  usually 
favors  the  moister  situations  and  the  richer  soils,  it  is  most  often 
associated  with  hardwood  species.  The  individual  trees  are  some- 
times widely  scattered.  As  holly  is  relatively  slow  ^'rowing  and 
somewhat  tolerant  of  shade,  the  trees  usually  are  overtopped  by  such 
species  as  red  maj)le,  tiipelo,  and  red  <r\\m  (known  in  cultivation  as 
sweet  mun),  which,  for  the  most  part,  <^row  more  rapidly  and  demand 
more  liffht.  The  competition  with  these  associate*!  trees  and  with 
vines  often  results  in  much  slower  p-owth  of  holly  than  would  other- 
wise be  the  case,  and  also  to  a  considerable  extent  in  poor  form  and 
rather  thin  foIia<re. 

Where  natural  holly  trees  are  already  established,  particularly 
when  they  are  too  lar<re  for  convenient  transplanting,  it  would  be 
better  to  consider  whether  Christmas  greens  can  bo  produced  more 
profitably  by  proper  care  of  the  trees  already  established  than  by 
moving  the  trees  to  the  plantation.  These  trees  often  represent  nniny 
years  of  growth  that  can  be  capitalized.  The  treatment  necessary  to 
transform  these  poorly  formed  forest  hollies,  and  those  of  better 
quality  as  well,  into  more  desirable  and  profitable  ones  is  relatively 
simple.  It  involves  merely  giving  the  trees  an  opportunity  to  de- 
velop their  crowns  and  to  increase  their  growth  rate.  It  would  not 
be  necessary  in  every  case  to  remove  all  of  the  trees  surrounding  the 
holly,  since  usually  the  crowns  of  only  one  or  two  trees  are  casting 
the  shade  which  suppresses  it.  Removal  of  these  trees  either  by  cut- 
ting or  by  girdling  is  apparently  all  that  is  called  for.  Where  vines, 
chiefly  grapevines,  are  found,  they  should  be  cut.  Poorly  developed 
and  injured  trees  may  be  improved  by  pruning.  In  open  woodlands, 
where  the  spacing  of  trees  is  irregular  and  considerable  areas  are 
unoccupied,  it  may  often  be  desirable  to  plant  wild  or  nursery-grown 
holly  plants  in  openings  so  as  to  utilize  the  area  more  fully. 

Because  holly  tolerates  shade  it  bears  leaves  close  to  the  ground,  and 
many  of  those  which  drop  remain  close  to  the  trunk  of  the  tree. 
Since  green  leaves,  as  well  as  the  dead  ones,  burn  readily  and  the 
bark  is  easily  injured  by  high  temperatures,  stands  containing  holly 
should  be  protected  from  fire.  Even  light  fires,  which  not  in- 
frequently burn  in  the  litter  and  underbrush  in  the  lowland  forest, 
often  kill  the  whole  holly  tree,  or  at  least  a  considerable  portion  oi 
the  lower  branches.     (Fig.  5.) 

Grazing  is  not  particularlv  injurious  to  hollies;  but  where  small 
plants  are  present  it  should  be  restricted  in  order  to  prevent  injury 
from  trampling.  In  areas  where  livestock  concentrates  the  packing 
of  the  soil  is  detrimental  even  to  large  holly  trees. 

Solitary  holly  trees  will  often  yield  enough  greens  to  pay  for  their 
care  if  a  good  local  market  for  small  (juantities  of  greens  is  available. 
Single  holly  trees  can  be  freed  from  the  competition  of  other  trees 
in  the  forest  and  fertilizer  can  be  worked  into  the  soil  about  their  bases 
to  increase  twig  growth.  Proper  trimming  of  the  twigs  of  a  healthy 
tree  will  not  appreciably  detract  from  its  ornamental  value  and  may 
even  improve  it. 
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Without  care  such  as  has  been  described,  native  holly  is  not 
wholly  satisfactory  for  the  commercial  production  of  holly  greens. 
The  quantity  of  greens  that  can  be  harvested  annually  from  native 
holly  is  generally  considerably  less  than  the  product  of  a  comparable 
area  of  planted  orchard  in  full  bearing,  but  often  the  expense  of 
production  will  be  proportionately  very  much  less.  Growth  condi- 
tions, however,  can  be  improved  to  such  an  extent  that  holly  alone 
will  give  appreciable  returns  on  woodland  areas  where  it  occurs, 
and  the  improvement  can  be  combined  with  the  management,  for 
timber  production,  of  the  other  forest  species  that  may  be  present. 


F263494  F263435 

Figure  5. — Two  American  holly  trees  on  an  old  Virginia  estate.  The  trees  stand 
about  75  feet  apart  and  may  have  been  planted  before  1785,  at  which  time  the 
near-by  house  is  known  to  have  been  in  existence:  A,  A  beautiful  specimen  about 
45  feet  tall  and  with  a  trunk  1%  feet  in  diameter;  B,  the  deleterious  effect  of  fire 
on  holly.  Heat  from  a  near-by  brush  fire  killed  the  lower  limbs  of  this  tree  and 
caused  root  suckers  and  sprouts  to  develop  and  form  the  rounded  mass  of  foliage 
a.t  the  base  of  the  tree 

OBTAINING    HOLLY    STOCK    FOR    PLANTING 

WILD    SEEDLING    STOCK 

In  the  southeastern  and  southern  sections  of  the  country  small 
natural  holly  plants  may  occur  in  sufficient  numbers  to  be  used  as 
transplanting  or  field-planting  stock.  Disadvantages  of  such  wild 
stock  include  its  great  variation  in  age  and  size  and  the  fact  that 
many  of  the  plants,  though  small,  have  developed  such  an  extensive 
root  system  that  many  roots  are  lost  in  digging.  An  advantage,  on 
the  other  hand,  is  that  these  plants  may  often  be  obtained  for  little 
or  nothing  other  than  the  cost  of  digging  and  transportation.  In 
general,  wild  seedlings  will  not  prove  very  satisfactory  for  trans- 
planting. 


GKOWINO   CHRISTMAS   HOI  i  !) 

REPRODUCTION     1  K<>M     SKKD 

Clean,  dry  holly  seed  can  be  1m>u|x1ii 
prices  varyin«r  fn»in  voar  to  year,  <»r  it  tan  Im*  r»»lUM  U'«1  l>y  ilu*  tii«>wvr. 
Tho  seed  is  ohtainahlo  in  (lu*  late  autumn.  Henies  collected  fin*  sihmI 
should  l)c  taken  only  from  vigorous,  healthy  trees.  The  seed  should 
Ix'  separated  from  the  pnlpy  portion  hy  macerating  the  berries  in 
water,  after  they  have  been  pMitly  crushed,  until  the  se<'d  is  washed 
and  freed  from  the  pulp.     The  p^ood  seeds  will  sink       ''  *        '   ' 

can  be  collected. 

Germination  of  seeds  of  the  English  and  American  hollies  i 
slow,  usually  extendin«r  over  one  year  at  least. 

A  seed  bed  should  not  be  destnA'ed  because  no  seedlings,  or  only  a 
few,  appear  during  the  fii*st  s\^son;  numy  seeds  do  not  gerniiii:i(< 
until  the  second,  or  even  the  third  season  after  being  planted.' 

Holly  seed  can  be  planted  at  any  time.  However,  little  is  g.mM  .i 
by  fall  or  winter  sowing,  as  the  seed  usually  does  not  germinate  for 
a  full  year  afterwards.  Seeds  sown  in  May  have  been  foun<l  to 
germinate  the  following  spring  (a  year  later)  in  the  same  proportion 
as  those  j)lanted  six  months  earlier.  Since  so  little  is  gained  by  fall 
planting,  it  is  often  desirable  to  hold  the  see<l  over  for  the  spring 
planting,  and  for  this  purpose  the  seed  may  be  stratified.  It  is  not 
at  all  certain  that  stratification  aids  germination,  but  it  is  a  satisfac- 
tory way  to  keep  the  seed  moist,  cool,  and  safe  from  molestation. 
For  stratifying  seeds,  use  a  sound  wooden  box  in  the  bottom  of 
which  two  to  four  small  drainage  holes  have  been  bored.  Spread 
moist,  clean  sand  an  inch  or  two  deej)  over  the  bottom,  and  on  this 
place  a  thin  layer  of  seed.  Moist  sand  and  seeds  are  then  deposited 
in  alternate  layers.  The  box  should  be  buried  in  soil  in  a  well- 
drained,  shaded  spot  out  of  doors  and  left  until  the  seed  is  wanted 
for  planting  in  the  spring,  at  which  time  it  is  recovered  by  sifting 
the  contents  of  the  box  through  a  screen  or  ■•vf  ^^  -" -i'  •«  .-*•  !>  ti,Mt 
the  sand  is  passed  and  the  seeds  retained. 

Seeds  may  be  sown  in  seed  beds  as  soon  as  liicy  arc  coiicrica  and 
cleaned,  if  the  beds  are  protected  from  molestation.  The  irregular- 
ity of  seed  germination  makes  impracticable  any  statement  as  to  tho 
best  density  at  which  to  seed  beds.  The  ability  of  the  seed  to  ger- 
minate, its  size,  and  the  number  of  seeds  per  pound  will  vary  from 
year  to  year.  One  lot  of  dry  clean  seed  of  Ilex  aqulfoHuni  con- 
tained 5,600  seeds  per  pound,  about  5  per  cent  of  which  were 
obviously  infertile. 

Seed  may  be  sown  broadcast  or  in  rows,  in  well-prepared  soil. 
It  should  be  sown  rather  spai*sely  and  covered  with  not  more  than 
half  an  inch  of  soil.  For  the  first  two  j^ears  seedlings  seem  to  do 
best  under  partial  shade,  such  as  occurs  on  the  north  side  of  a 
building  or  hedgerow,  or  under  a  low  frame  to  which  parallel  laths, 
spaced  an  inch  apart,  have  been  nailed.  To  conserve  soil  moisture  it 
is  well  to  cover  tne  seed  bed  with  an  inch  of  compost  or  thoroughly 
rotted  manure  (as  free  as  possible  of  ammonia),  which  has  been 
finely  divided  and  freed  of  lumps. 

»  Thoii-h    if    '  !    hy   plarinpr  spocIh   in   a 

n  prr  (■•lit    .<;\i-  Kuch  n    nu'tln><l   |«  not 

Kf^jirTally  pia<  ;  .        .     .        "t  and  pxporimontation. 

Treatments  with  boiliuj;  \val<  r.  .sulphuric  iicid,  aud  cau.slic  Jumpuunds  have  been  tried  but 

have  not  proved  very  successful. 
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Seed  beds  do  not  demand  a  great  deal  of  attention  but  should  be 
protected  and  kept  free  of  weeds  and  grass.  During  dry  periods 
they  should  be  watered.  After  one  or,  at  the  most,  two  years,  the 
plants  do  not  appear  to  need  shade. 

VEGETATIVE   PROPAGATION 

Holly  may  be  propagated  by  means  of  cuttings,  layering,  or  graft- 
ing. Propagation  by  layers  or  cuttings  has  a  distinct  advantage  over 
reproduction  by  seed.  Plants  resulting  from  cuttings  or  other 
vegetative  means  of  reproduction  run  true  to  type,  that  is,  they  have 
the  characteristics  of  the  plants  from  Avhich  the  cuttings  came.     A 


Figure  6. — Rooted  cuttings  of  English  liolly  IV2  years  old.     The  three  cuttings  on 
the  right  are  from  "  berried  "  stock 

plant  developed  from  a  cutting,  scion,  bud,  or  layer  of  a  female  or 
berried  plant  or  branch  can,  therefore,  be  counted  upon  to  produce 
berries  and  to  have  the  leaf  and  other  characteristics  of  the  parent. 
The  grower  can  thus  favor  the  propagation  of  female  trees,  wdiereas 
by  seed  reproduction  a  preponderance  of  male  trees  is  grown. 
(Fig.  6.) 

If  maximum  returns  are  to  be  obtained  from  plantations,  par- 
ticularly of  select  English  holly,  it  is  essential  that  the  most  vigorous, 
attractive,  and  rapid-growing  stock  be  obtained.  Uniform  stock  of 
this  character  can  be  reproduced  only  by  vegetative  propagation, 
details  of  which  are  given  in  Farmers'  Bulletin  1567,  Propagation 
of  Trees  and  Shrubs. 

LAYERING 

The  method  of  propagation  known  as  layering  is  rather  cumber- 
some where  large  numbers  of  plants  are  desired,  and  requires  consid- 
erable ground  space.  In  this  process  a  stem  of  an  established  plant 
is  bent  down  to  earth  and  a  portion  of  it  covered  with  soil,  but  the 
tip  of  the  branch  is  left  exposed.     Roots  develop  from  the  buried 
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undorside  of  the  stem  whore  it  is  buried,  u.sually  eiirournjres  the  devel- 
opment of  roots.  When  well-estal)lished  new  shoots  and  roots  liave 
developed  (usually  by  the  end  of  a  year),  these  new  shoots,  eoinplet*' 
with  their  roots,  ean  be  severed  from  the  parent  stem.  The  new  f)lan( 
-hould,  however,  be  left  in  plaee  in  the  soil  for  another  year  In'fore 
ii  is  transplanted.  This  method  is  used  for  reproducing  English 
hollv  iind  some  of  its  \arirtles  in  the  l^acifK'  Xoi-th\ve>t. 


and  it  is  not  recommended  that  the  inexperienced  person  attempt  to 
use  this  method  extensively  without  first  experiment in«r  witli  it. 
Experiments  carried  out  by  P.  L.  Kicker  (Wild  Flower  Preservation 
.Society  and  Ignited  States  Department  of  Airriculture  cooperatinjr) 
and  others,  and  a  report  by  Zimmerman  and  Hitchcock*  su^«rest  the 
following  facts  that  should  prove  helpfid  in  propagating  hollies  by 
means  of  cuttings: 

A  medium  of  one-half  sand  and  one-half  peat  mos.s  by  yolume,  or  3  inches  of 
sand  over  1  inch  of  sphagnum  moss,  is  good  for  liolly  cuttings  (indicating  tliat 
liolllcs  need  acid  soil). 

Cuttings  of  evergreen  hollies  usually  will  not  root  when  all  the  leave.s  are 
removed. 

Ft>ur  to  six  inch  cuttings  of  current  w{K)d  only  are  better  than  those  with  4 
to  5  inches  of  current  w(Kid  plus  a  portion  (or  heel)  of  2-yeur  wood,  though 
the  latter  are  fairly  satisfactory. 

Though  some  cuttings  miglit  root  in  as  short  a  period  as  three  weeks,  most 
of  the  cuttings  will  not  root  in  less  than  three  or  four  months. 

F«»r  most  practical  purpo.ses  a  daily  temperature  range  of  05*  to  75*  F.  is 
satisfactory,  though  temperatures   ]()  degrees  lower  at  night  an*  not   harmful. 

Cuttings  may  be  taken  from  parent  stock  fr«)m  October  to  De<'t»mb*'r. 

Cuttings  .shoulri  be  set  firmly  about  3  inches  deep  in  the  soil. 

Dormant  cuttings  may  root  .satisfactorily,  but  the  buds  may  not  develoi*  ...... 

-ho<»ts  until  the  rooted  cuttings  have  been  stored  in  a  cool  place  for  two 
months  or  more. 

GBAFTIXO 

Some  nurseries  prefer  grafting  in  the  spring  and  budding  in  the 
summer  to  propagating  hollies  by  cuttings,  since  grafted  stock  raised 
in  greenhouses  or  frames  produces  plants  which  reach  salable  size 
more  quickly.  Inasmuch  as  this  difference  in  size  tends  to  disappear 
after  a  few  year.s,  this  particular  reason  for  grafting  ^'•'-  ■  ^  'i"<' 
more  apparent  than  real  to  the  holly  orchardist. 

Grafting  has  been  of  greate.st  value  in  the  reproductinn  oi  indi- 
vidual ornamental  hollies,  but  occasional  owners  may  desire  to  ex- 
periment with  male  trees  ton-worked  with  female  fruiting  scions  to 
make  these  male  trees  bear  fruit. 

The  common  whip  graft  is  satisfactory  for  grafting  English  holly 
and  its  varieties. 

Grafting  demands  special  experience  and  equipment  and  can  not 
be  recommended  for  unre.stricted  u.se  b}*  the  untrained  holly  grower. 
Holly  can  l>e  successfully  grafted  and  budded,  but  it  will  pay  the 
average  owner  to  buy  grafted  stock  or  to  hire  an  experienced  j)ropa- 
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gator  to  top-work  seedling  stock  that  has  reached  a  suitable  size  in  a 
plantation ;  or,  preferably,  to  re^^roduce  his  female  stock  by  layering. 


BUDDING 


Shield  budding  may  be  used  to  reproduce  hollies  but,  like  grafting, 
requires  a  certain  skill  if  satisfactory  results  are  to  be  obtained. 


TRANSPLANTING 


Transplanting  of  holly  is  considered  to  be  difficult  but  should  be 
successful  in  the  majority  of  cases  where  the  procedure  outlined 
below  is  followed  and  the  work  is  carefully  done. 

When  holly  plants  are  two  years  old  they  should  be  transplanted, 


Figure  7. — Rooted  Cuttings  of  American  holly  4^^  years  old 

in  rows,  to  new  ground.  Plants  should  be  spaced  about  1  foot  apart 
in  the  rows;  the  distance  between  rows  depends  on  the  method  of 
cultivation  to  be  used — that  is,  whether  it  is  to  be  done  by  hand,  horse, 
or  tractor.  The  plants,  particularly  if  grown  from  seed,  can  remain 
so  spaced  for  two  or  three  years,  after  which  time,  if  still  larger 
plants  are  desired,  they  can  be  retransplanted  2  feet  apart  and  left 
for  two  years  more.  Plants  from  vegetative  propagation  are  often 
big  enough  to  be  set  out  in  the  field  after  the  first  transplanting. 
(Figs.  7  and  8.) 

Transplanting  in  quantity  can  best  be  done  at  the  end  of  the  grow- 
ing season  in  the  fall  or  just  before  the  start  of  growth  in  the  spring, 
though  it  is  possible  to  move  a  holly  tree  with  a  sufficient  ball  of  dirt 
about  the  roots  at  almost  any  time.  In  parts  of  the  Pacific  North- 
west much  of  the  transplanting  is  done  in  October.     In  other  sections 
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plantin":  in  the  sprinjj  would  swin  preforablo,  thoufjli  opinions  dif- 
fev  upon  this  point.     In  the  most  southern  tier  of  States  transphint- 

in*;  may  !>»'  -Mccessfully   «v.-.,,.t;,..>,i   ..«    ..i.,w>.t  "..nv  im.w.  Jniln.r  ii... 

winter. 

Durin^j:  li;in>plnntin^  mo  i(><n>  alumni  nm  do  cxpoxMi  m  me  an 
l()n«r  enough  to  ilrv  out  even  partly.  Exposed  roots  nuiy  be  covered 
with  moist  soil  or  wet  burlap,  or  plants  for  the  planting  crew  can 
be  kept  at  hand  in  pails  containin^if  wet  sphagnum  Uioss  or  leaves. 
Plants  can  also  be  moved  with  a  ball  of  soil  about  the  roots.  Thoufrh 
this  is  a  somewhat  costly 
method,  greater  survival 
may  be  achieve  1  r*  f'" 
final  plantation 

Transplant  in<i  u>:LiiUiy 
causes  some  injury  or  loss 
of  roots  and  results  in 
a  check  to  the  plant  func- 
tions, placing  the  plant 
somewhat  at  a  disadvan- 
tage in  procuring  mois- 
ture and  nutrients  from 
the  soil,  particularly  if  a 
dry  period  follows  the 
t  r  a  n  s  p  1  a  n  t  i  n  g.  Hence . 
when  plants  are  set  out 
it  is  good  practice  to  re- 
move a  few  or  nearly  all 
of  the  leaves  in  order 
to  reduce  loss  of  moisture. 
Even  if  this  is  not  done, 
there  is  usually  a  natural 
fall  of  leaves  which  may 
achieve  the  same  end, 
though  after  some  delay. 
If  leaves  of  newly  planted 
hollies  shrivel  but  do  not 
fall,  the  plants  should  be  immediately  pruned  to  reduce  the  foliage, 
or  shaded  from  the  sun,  or  both.  A  mulch  of  compost,  decayed 
leaves,  or  well-rotted  manure  applied  to  the  ground  al>ove  the  roots 
after  transplanting  is  usually  desirable  to  conserve  soil  moisture. 
During  very  dry  periods  transplants  should  be  watered,  at  least  for 
fh.'  fi?  vt  year  or  two. 

DETAILS    OF    ESTABLISHING    THE    PLANTATION 
GENERAL  CONSIDERATIONS 

Pure  plantations  of  holly  on  open  land,  rather  than  planted  in 
woodlands,  offer  a  more  intensive  means  of  producing  greens,  and 
though  costs  of  managing  them  are  greater  than  for  comparable 
areas  of  wild  holly,  the  returns  may  be  proportionately  greater. 
Less  attention  is  required  by  the  holly  plantation  than  by 'most  field 
crops,  and  labor  can  be  supplied  at  times  when  there  is  the  least  other 
farm  work  to  be  done.  Improvement  of  woodland  areas  containing 
holly  can  be  carried  out  during  the  winter.     Planting  can  be  done 


F23K89 

FiGUitE  8. — SoetUings  of  Amoriciiu  holly  4^/^ 
years  ohl.  Note  tbe  greater  vigor  and  size  of 
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before  spring  plowinoc.  Holly  greens  are  harvested  a  few  weeks 
before  the  Christmas-holiday  season.  Part  of  the  cultivation  of 
some  of  the  more  intensive  plantations  comes  during  the  growing 
season,  but  the  exact  time  of  cultivation  is  not  so  critical  as  that  of 
field  crops.  Some  plantations  in  the  West  may  be  cultivated  only 
once  a  year,  just  after  harvest  time. 

CULTIVATION 

It  is  best  to  prepare  and  cultivate  a  site  for  holly  as  for  any  fruit 
orchard.  Holly  plants  need  very  careful  treatment  and  good  condi- 
tions when  first  set  out.  After  the  original  plowing  and  planting, 
it  is  not  essential  to  cultivate  more  than  enough  to  keep  weeds  and 
grass  from  around  the  newly  planted  trees  until  they  are  reasonably 
well  established.  Cultivating  the  soil  naturally  results  in  greater 
thriftiness  and  more  rapid  growth  of  the  trees  and  consequently 
makes  possible  an  earlier  return  from  the  plantation.  If  soil  acidity 
must  be  promoted,  it  may  be  best  to  leave  undisturbed  leaf  litter  or  a 
mulch  of  similar  material  about  the  base  of  the  trees  rather  than  to 
practice  complete  cultivation. 

SOIL    FERTILITY    AND    FERTILIZER 

Upon  soils  of  low  fertility  holly  trees  will  usually  be  unable  to 
make  the  good  twig  growth  or  to  produce  the  large  berries  needed 
for  the  best  financial  returns.  Removing  quantities  of  material  from 
the  trees  necessitates  proper  attention  to  soil  fertility,  as  in  any 
orchard,  if  the  yield  is  to  be  kept  high.  Though  common  farm 
manures,  commercial  fertilizers,  and  cover  crops  can  be  adapted  to 
holly  orchards,  the  holly  grower  should  ascertain  the  particular  re- 
quirements of  his  land  by  various  treatments  of  single  trees  or 
groups  of  trees  for  a  year  or  two  before  applying  a  single  treatment 
to  the  whole  orchard. 

In  western  Washington  soil  fertility  and  the  soil's  water-holding 
capacity  are  said  to  be  in  need  of  attention  before  the  best  growth 
can  be  obtained  in  holly  plantations.^  Manures  are  capable  of  both 
adding  fertility  and  improving  moisture  conditions.  The  author  of 
the  publication  cited  recommends  a  trial  of  various  treatments,  as 
mentioned  above,  and  suggests  the  following  treatments  for  consid- 
eration : 

Manure  (horse  and  cattle),  6  to  8  tons  per  acre. 

Manure  (chicken  litter  and  sheep),  4  to  5  tons  per  acre. 

Commercial  fertilizer  (5  per  cent  nitrogen,  10  per  cent  phosphoric  acid,  and 
7  per  cent  potash  or  thereabouts),  1  pound  per  transplant  or  6  pounds  per 
mature  tree,  worked  into  the  soil  about  the  trees. 

Superphosphate,  300  to  400  pounds  per  acre  to  supplement  manures  (often 
beneficial ) . 

Cover  crops  (40  pounds  of  common  vetch  and  70  to  80  pounds  of  rye  per 
acre,  to  be  turned  under  by  spring  plowing), 

SPACING  THE  TREES 

The  spacing  adapted  to  the  final  planting  of  a  holly  orchard  is 
determined  by  the  species  used,  the  factors  affecting  growth,  and  the 

^  Western  Washington  Experiment  Station  Bulletin  7-W :  The  Culture  of  Christmas 
Holly. 
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iii^.  Though  hollies  will  stniul  an  appivciable  amount  of  shade, 
they  should  not  Ix'  spacrd  so  that  they  will  crowd  one  another  when 
they  reach  pioduein*;  size  unless  some  trees  are  to  be  removed  by 
thinninjrs.  C'rowtlin«x  seriously  hinders  harvesting  of  the  foliage  and 
tends  to  reduce  the  production  of  foliaj^e  in  the  lower  portions  of  the 
tree  in  favor  of  the  upper  portions,  which  are  not  so  easily  reached. 

Trees  3  to  7  years  old  may  be  planted  with  a  square  spacing  of 
20  to  25  feet  each  way  or  may  be  placed  15  to  20  feet  apart  in  rows 
20  to  25  feet  apart.  If  the  latter  system  is  used,  most  of  the  foliage 
will  be  clipped  wiien  the  trees  get  large  by  working  down  each  side 
of  a  row  and  not  by  attempting  to  harvest  much  material  from 
between  the  trees  after  the  Hrst  few  years.  In  the  Northwest  spac- 
ings  of  25  to  27  feet  each  way  are  recommended.  Small  trees  planted 
with  such  wide  spacings  as  those  suggested  above  appear  unneces- 
sarily far  apart.  As  the  trees  increase  in  size,  however,  the  reason 
for  tlie  wider  spacing  becomes  apparent.  When  the  maximum  har- 
vest is  reached  the  trees  will  occupy  almost  as  much  of  the  ground  as 
is  compatible  with  ease  of  harvesting,  and  they  will  still  be 
growing. 

Small  holly  trees  can  be  planted  two,  four,  or  even  eight  times  as 
densely  as  recommended  in  the  preceding  paragraph  if  the  owner 
wnll  make  adequate  thinnings  later  on  before  the  trees  begin  to 
crowd  each  other.  Such  thinnings  will  be  absolutely  essential  for 
the  final  success  of  the  plantation.  The  smaller  trees  removed  in 
thinnings  can  often  be  dug  up  and  sold  as  live  plants  or  cut  out  and 
trimmed  to  yield  the  maximum  amount  of  greens.  This  will  bring 
in  considerable  revenue  before  residual  trees  (saved  for  the  final 
stand)  are  large  enough  to  withstand  trimming  for  greens. 

The  number  of  tnn^s  per  acre  needed  for  any  spacing  can  be 
determined  by  dividing  48.560  (number  of  square  feet  per  acre)  by 
the  product  of  the  spacing  in  feet  in  two  directions;  i.  e.,  spacing  15 
by  25  feet  equals  375  square  feet  per  tree  or  (43,560  divided  by  '^7-' 
116  trees  per  acre. 

In  open  woodlands  holly  should  be  so  planted  as  to  utilize  as  well 
as  possible  the  openings  that  exist.  "\Miere  these  openings  are  ex- 
tensive, holly  can  be  planted  with  a  uniform  spacing;  but  where 
the  openings  ai^e  small,  only  one  or  a  few  trees  should  be  planted  in 
each.  Holly  grows  so  slowly  when  shaded  that  planting  it  under 
f]^o  rrouii..  nf  nih^^y  trees  cau  not  be  recommended. 

PLANTING   RECOMMENDATIONS 

Protect  roots  from  injury  or  loss. 

Prevent  drying  out  of  the  roots,  especially  from  exposure  to  the 
air,  sun,  and  wind. 

If  planting  is  followed  by  a  dr}^  period,  water  the  trees  suffi- 
ciently to  insure  their  survival.  A  mulch  about  the  base  of  the  trees 
is  helpful  in  conserving  moisture. 

In  all  planting  operations  (and  this  includes  transplanting)  dig 
holes  large  enough  to  receive  the  roots  in  a  natural  position  without 
cramping. 
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Plant  female,  rapid-growing,  berry-producing  stock  when  pos- 
sible. Holly  sprays  with  berries  bring  greater  returns  than  sprays 
without  berries.  The  holly  grower  should  therefore  strive  to  es- 
tablish a  plantation  in  which  female  or  berry-producing  trees 
greatly  predominate. 

SPECIAL   CAUTION 

Do  not  destroy  all  male  trees,  since  individuals  scattered  among 
the  female  trees  are  needed  to  furnish  pollen  and  insure  development 
of  the  berries.  The  exact  proportion  of  male  to  female  trees  neces- 
sary for  best  results  can  not  be  stated  definitely,  but  1  male  to  10 
female  trees  should  prove  satisfactory  if  the  male  trees  are  uniformly 
distributed. 

It  is  reported  by  the  Western  Washington  Experiment  Station 
that  Dutch  and  common  English  holly  trees  apparently  mature  some 
fruits  without  the  introduction  of  pollen,  but  that  certain  select 
English  holly  trees  produced  practically  no  fruit  during  1930  and 
1931  unless  pollen  was  supplied  by  male  trees. 

HARVESTING  HOLLY 

Harvesting  may  begin  in  12  to  20  years  if  the  trees  appear  thrifty 
and  are  well  clothed  with  foliage.  The  operation  may  begin  about 
December  1,  or  even  sooner,  and  continue  from  one  to  two  and  a 
half  weeks  or  more,  depending  upon  market  outlets  for  the  material 
and  how  far  it  is  to  be  shipped.  Sprays  cut  too  early  will  become 
too  dry,  and  will  be  unsatisfactory,  by  Christmas.  Though  some  of 
the  younger  English  holly  trees  (20  to  25  years  old)  will  yield  as 
much  as  35  to  40  pounds  of  foliage  without  being  injured,  they  should 
not  be  trimmed  too  heavily.  Trees  should  be  left  in  good  condition 
for  recovery  and  growth.  If  they  are  not  trimmed  too  heavily,  they 
will  increase  their  size  and  the  amount  of  foliage  more  rapidly  and 
return  larger  yields  later. 

Leaders  or  the  actual  tips  of  strong  side  branches  should  not  be 
harvested  or  pruned  from  young  trees,  for  the  tip  buds,  which 
would  be  removed,  are  needed  for  making  yearly  growth  in  length. 
Cutting  should  be  from  the  sides  of  branches  and  2  or  3  inches  of 
each  twig  should  be  left  in  place.  This  portion  that  remains  usually 
has  several  buds  which  will  give  rise  to  more  material  the  following 
year.  When  the  trees  are  as  big  as  is  desirable,  ends  of  main 
branches  and  leaders  can  be  cut  to  keep  the  trees  from  getting  larger. 

Some  older  trees  of  English  holly  will  bear  fruit  only  in  alternate 
years  if  they  are  allowed  to  become  dense  and  to  bear  heavy  crops 
of  berries.  The  lower  limbs  may  become  too  heavily  shaded.  Prun- 
ing, in  addition  to  the  annual  trimming,  is  often  desirable,  opening 
up  the  crown  a  little  to  encourage  an  annual  berry  crop  and  to  benefit 
the  lower  parts  of  the  tree. 

Holly  branches  are  easily  collected  by  spreading  a  canvas  near  the 
trees  and  dropping  the  sprays  upon  it  as  they  are  clipped,  or  by 
dropping  sprays  into  large  baskets  or  hampers.  Such  methods  are 
essential  if  the  ground  is  wet  or  snow  covered  and  the  sprays  them- 
selves are  dry.  If  possible,  sprays  should  be  collected  only  when 
they  are  dry. 
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will  mold  or  sweat :  this  causes  the  leaves  and  berries  to  beeoine  dis- 
colored or  to  drop  off.  The  cut  sprays  are  therefore  s|)rea<l  on 
trays  to  dry  (drive  otr  the  external  moisture),  hut  the  dryin«?  room 
must  he  kept  cool. 

While  some  cutting,  thinninji;  out  of  trees,  and  trimmin*?  that  will 
help  reduce  the  overhead  exjH'nses  can  he  done  in  a  holly  orchard 
before  it  comes  into  real  proiluction,  owners  should  expect  to  wait 
12  to  20  years  after  plantinji:  before  they  will  receive  an  appreciable 
financial  return. 

TRAFFIC    IN    LiiKlbiMA:^    iiui.J.Y 

In  late  years  the  center  of  production  for  American  holly  <^reens 
has  been  in  the  coastal  portions  of  Delaware  and  Maryland,  althouj^h 
considerable  (|uantities  of  <^reens  are  pro<fuce<l  as  far  south  as  North 
Carolina.  The  center  of  production  is  definitely  movin<^  southward, 
Maryland  havin*^  only  recently  supplanted  Dela>vare  as  the  leading 
producer. 

In  view  of  this  southward  trend,  it  is  well  to  call  attention  to  the 
fact  (discussed  later  under  Shipment  of  Holly)  that  })acked  wreaths 
have  been  found  to  deteriorate  or  discolor  in  transit  at  tempera- 
tures of  50°  F.  or  hij^her.  Alth()U«j:h  branch  holly  is  beinj^  success- 
fully shipped  from  the  North  Carolina  coast  line,  the  production  of 
wreaths  in  regions  south  of  Maryland  should  be  entered  into  with 
caution,  since  the  frequent  high  temperatures  .nc  vciv  likclv  to 
affect  shipments  in  standard  commercial  case-. 

Relatively  small  quantities  of  English  holly  au-  Mni»jM  .,  ...mu  iu«- 
Pacific  Northwest.  The  Western  Washington  Exi)eriment  Station 
estimates  that  there  are  about  30  acres  of  holly  now  in  bearing  in 
western  Washington,  that  100  acres  more  will  l)e  in  bearing  within 
five  years,  and  that  there  are  enough  trees  in  nursery  rows  to  plant 
450  acres  more;  altogether  enough,  when  in  full  bearing,  to  produce 
some  350  tons  of  greens  annually. 

It  is  estimated  that  in  an  average  year  10,000  i)er.sons  in  th^  .^..i 
southern  counties  on  the  Eastern  Shore  of  Marylaiul  engage  in 
harvesting  holly,  and  obtain  an  annual  income  of  $150,000  from  this 
source."  (Fig.  9.)  An  entire  family  usually  en<^ages  in  the  indus- 
try. Approximately  10,0(MJ  boxes  of  holly  are  shi])|)ed  annually.  A 
survey  made  a  few  years  ago  in  Delaware^  indicated  that  holly 
products  valued  at  approximately  $400,000  were  shipped  annually 
from  the  lower  counties,  and  that  about  $100,000  was  received  by 
those,  mostly  small  farmers,  who  gathered  sprays  and  made  up 
wreaths.  The  annual  shipment  was  estimated  at  7,()00  cases  contain- 
ing some  1,500,(K)0  wreaths  and  600  cases  containing  loose  sprays  and 
branches. 

American  holly  wreaths  are  usually  10,  15,  24,  or  even  36  inches 
in  diameter.  The  10-inch  wreath  is  the  most  common.  The  wreath 
framework  is  comprised  of  wires,  or  withes  of  various  hardwood 
species,  formed  into  a  hoop  of  appropriate  diameter,  with  the  holly 

^  Information  on  the  hoUy  Industry  on  tho  Ensttrn  Shorn  furnished  by  K.  J.  Spij?worth, 
a  district  forester  of  the  Maryland  Department  of  Forestry,  stationed  at   Sallshury,   Md. 

^  Report  of  Comml8.sion  for  the  Conservation  of  Forests  In  Delaware  to  the  I>elaware 
General  Assembly  of  1927. 
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sprays  bound  to  it.  Bulk  holly  usually  consists  of  sprays  2  to  3  feet 
long.  Wreaths  and  bulk  holly  are  usually  shipped  in  standard  holly 
boxes,  2  feet  square  on  the  ends  and  4  feet  long,  built  of  thin  lumber. 
A  few  paper  cartons  are  now  being  used.     (Fig.  10.) 

Because  many  inquiries  as  to  the  prices  paid  for  holly  greens  have 
been  received,  it  has  seemed  desirable  to  include  information  on  this 
point.  It  should  be  emphasized,  however,  that  prices  quoted  for  a 
given  year  and  place  are  not  necessarily  applicable  in  other  years 
and  to  other  localities.     In  1926  persons  in  Delaware  who  made  up 


Figure  9. — Harvesting  wild  American  liolly,  Sussex  County,  Del. 

wreaths  at  home  and  sold  them  in  small  lots  on  the  open  market  are 
said  to  have  received  5  to  20  cents  apiece  for  them.  In  Maryland, 
during  1930  and  1931,  local  retailers  paid  approximately  15,  25,  and 
55  cents  for  10,  15,  and  24  inch  wreaths,  respectively.  Bulk  holly 
in  the  standard-sized  boxes  brought  pickers  about  $2  per  box.  The 
boxes  themselves  cost  from  50  to  75  cents  apiece.  Apparently  prices 
for  holly  in  Maryland  during  1931  did  not  decline  appreciably  from 
those  of  1930,  although  the  demand  decreased  about  one-half.  Under 
normal  conditions  the  poorer  grades  of  English  holly  sprays  brought 
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hnmjrht  30  to  1^5  cents  a  pound.     The  1 -pound  holly  jrift  pnckaj^es 
have  tsoUI  for  as  niucli  as  50  or  60  ctMits  each. 

SHIPMENT  OF  HOLLY" 

The  .standard  l)()xos  for  the  shipment  of  American  holly  arc  liiit'd 
with  newspaper  ami  packed  with  wreaths  or  bulk  holly.  The  u.sual 
numlx^r  of  wreaths  is  17  dozen  per  box,  which  means  that  they  ai*e 
packed  very  tightly.  A  box  wnen  j)acked  will  wei^h  from  110  to 
12;")  pounds.  Wreaths  with  natural  berries  are  packed  in  different 
boxes  from  those  with  artificial  berries. 

Packa*^es  conmioidy  used  for  sprays  in  the  Northwest  are  of  two 
sizes.     One  eontains  10  pounds  of  hollv  net,  and  the  other  1  ])ound 


Fk;uue   lU. — Cases  of  Amuiicuu  holly  wieuths  autl  .siuays  ready  for  Khiimieut  from 

Delaware 

pross.  The  former  is  used  for  bulk  shipment  and  the  latter  for  ^ift 
l)acka;res.  Gift  packap^es  are  lined  witli  It!  ■  ix  papers. 
Wreaths  are  packed  in  cartons. 

The  shipping  sea.son  in  the  Ea.st  may  l)egin  a.>>  early  as  Xovember 
20  for  the  most  distant  points,  to  which  shipments  are  made  by 
freio:ht.  Express  shipments  begin  about  December  1  and  cease  about 
December  20  Avith  shipments  to  near-by  points.  A  considerable 
amount  of  holly  is  also  moved  bv  truck.  Freight  shipments  often 
move  in  carload  lots,  one  car  holding  approximately  IGG  cases. 

Often,  instead  of  showinjij  the  desired  fresh,  green  condition  upon 
arrival  at  its  destination,  nolly  .shipped  in  boxes  shows  a  bronze- 
green,  brown,  or  blacki.sh  discoloration  of  the  leaves  that  markedly 

»  For  further  information  of  value  to  tliose  contemplatinf?  the  commercial  shipment  of 
holly  branches  or  wreaths  see  Department  of  Agriculture  Circular  207.  Th«>  Deterioration 
of  Christmas  Holly  in  Transit  and  Storage. 
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reduces  its  salability.     Investitrations  by  representatives  of  the  De- 
partment of  A<rriciiltiire  indicate  that : 

(1)  Freezing  or  harvesting  and  shipping  holly  in  a  frozen  state, 
does  not  directly  cause  discoloration  of  the  leaves. 

(2)  Holly  stored  at  32°  to  40°  F.  suffers  little  discoloration,  while  at 
50°  and  more  it  discolors  proportionately  as  temperatures  are  in- 
creased. 

(3^   Berries  do  not  discolor  except  when  mechanically  injured. 

(4)  Holly  superficially  wet  discolors  more  when  stored  at  tem- 
peratures of  50°  F.  or  higher  than  does  dry  holly. 

(5)  In  warm  "muggy"  weather  boxes  of  holly  tend  to  heat  and 
discoloration  is  likely  to  result,  hence  at  such  times  wreaths  should 
not  be  packed  in  boxes  too  far  ahead  of  shipping  schedule  unless  the 
inside  temperature  of  the  boxes  can  be  kept  at  least  as  low  as  40°  F. 

It  is  mentioned  under  Harvesting  that  holly  sprays  should  be 
superficially  dry  before  shipment.  Dry,  frozen  sprays  of  holly  in 
shipping  boxes  will  condense  moisture  from  the  atmosphere  when  the 
boxes  are  exposed  to  warm  moist  air.  Since  dampness  favors  dete- 
rioration, it  is  as  important  to  prevent  moisture  condensation  as  it 
is  to  make  sure  that  sprays  are  superficially  dry  before  they  are 
packed. 

MARKETING  HOLLY 

Producers  and  growers  of  holly  would  do  well  to  make  all  ar- 
rangements for  marketing  their  product  before  they  begin  harvest- 
ing. Such  arrangements  should  include  details  as  to  (1)  time  and 
place  of  delivery,  (2)  the  basis  and  time  for  payment,  (3)  the  size 
and  kind  of  sprays  most  desired  by  the  buyer,  and  (4)  the  total 
quantity. 

Many  growers  roughly  grade  their  holly.  The  better  holly  sprayp 
are  those  6  inches  or  more  in  length  with  a  goodly  number  oi  berrie* 
and  leaves  that  are  healthy  and  of  a  good  color.  The  second  class  or 
grade  includes  shorter  sprays,  with  or  without  berries,  with  leaves 
that  are  less  attractive.  The  second  grade  is  used  for  wreaths,  to- 
gether with  a  few  berried  sprays  of  the  better  grade.  Wreaths,  there- 
fore, offer  an  outlet  for  male  sprays  and  others  that  are  not  of  the 
very  best  quality. 

The  possible  markets  for  holly  are  numerous.  Many  growers  can 
dispose  of  holly  locally  to  wholesale  grocers,  florists,  merchants  at 
public  markets,  and  persons  who  conduct  open-air  stands  for  the 
sale  of  Christmas  trees  just  before  the  holidays.  If  local  require- 
ments have  already  been  filled,  similar  agencies  in  other  cities  and 
States  should  be  tried.  In  many  sections  making  holly  Christmas 
wreaths  is  a  business.  Holly  can  sometimes  be  sold  to  those  wdio 
make  wreaths,  or,  where  safe  shipping  conditions  are  assured,  the 
grower  can  himself  undertake  to  make  wreaths  and  market  his  holly 
in  that  form,  through  the  channels  mentioned  above. 

In  recent  years  a  large  number  of  small  potted  conifers  have  been 
sold  as  "living  Christmas  trees."  It  seems  probable  that  the  sale 
of  small  potted  holly  trees  would  be  as  successful,  or  even  more  so. 
The  English  holly  has  a  marvelously  rich  foliage  and  small  potted 
plants  of  it  would  lend  much  charm  to  any  home  at  Christmas. 

Artificial  holly  berries  are  on  the  market  at  the  present  time. 
While  it  is  not  recommended  that  these  be  used  in  j^reference  to  live 
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l>Iaiits,   and    wivatlis,   trroatlv    improvinj^   their   attractiveness   and 
iiiakin»r  theni  more  niarKotable. 

'VUv  life  of  (he  holly  trees  can  l)e  measured  in  centuries.  Althouph 
ilie  owner  of  a  plantation  may  have  to  wait  12  to  20  years  after  its 
'  ^tablishment  In'foi-e  he  reeeives  an  income  from  it  he  hnally  achieves 
i  practically  permanent  asset. 

OTHER  HOLLIES  AND  HOLLY-LIKE  PLANTS 

AccordinfT  to  Standardized  Plant  Names,  12  additional  species  of 

true   holly    (Hex),   11    varieties    (9   of   which   are    varieties   of   the 

I^ntrlish  holly),  and  1  hybrid  holly  are  commonly  recognized  horti- 

ulturally.     ^fhese  are:  Chinese  hollv,  Iftx  cornuta;  connnon  winter- 

orry,  /.  verticillata^'  coral  holly,  /.  coraJliua;  dahoon,  /.  cmtdne; 

f<»oth  holly,  /.  serrata;  Golden  Queen  holly,  /.  (inuifaVium  aureo- 

<i:  hed«'ehog  holly,  /.  aquifolturn.  ferox;  lIou«jinson   holly,  /. 

'^ui folium  no<I(/in)ioni:  inkl>erry,  /.  (jJahra;  Japanese  holly,  /.  cre- 

ata;  laurel  holly,  /.  aquifoJiuin  IctunfoUa:  littleleaf  holly,  /.  aqu't- 

foh'ufn  vihrophyUa;  littleleaf  Japanese  \\o\\y^  I.  ere  not  a  micro  phijUa; 

lon<rstalk  holly,  /.  pendunculom;  mountain  winterberry,  /.  vwnticola; 

possundiaw,  /.  dccidua;  pyramid  holly,  /.  aquifoliuni  pyramidalh; 

awtooth  holly,  /.  aquifotiuiii  scrratifolia;  smooth   winterberry,  /. 

tvigata;  Topel  holly,  /.  vomitoria   X    opaca;  varieirated   English 

ludly,  horticultural  variety  of  /.  aquifolium:  weeping  holly,  /.  aqui- 

ntJiiim  pen/hi/a;  yaupon  (cassena),  /.  vomitoria;  yellow  winterljerry, 

/.  laevigata  hervegi. 

Dallimore,  in  Arboretum  Notes:  The  Hollies,  or  Species  of  Ilex, 
II  the  Quarterly  Journal  of  Forestry  for  April,  1926,  describes  in 
ome  detail  13  species  of  Ilex,  and  7  probable  hybrids,  and  lists  more 
ilian  50  varieties  of  Ilex  aquifolium.  The  varieties  are  grouped  ac- 
ording  to  whether  they  have  normal  green  leaves,  green  deformed 
Kaves,  or  golden  or  silver  leaves. 

Other  s})ecies  of  plants  which  are  often  locally  referred  tr)  as  holly 
are:  Christ masberry  or  toyon  {Phot in ia  Holicifolia^  syn.  Ueteromeles 
irhutifolia),  Oregon  hollygrai)e  (Odostemon  a/fuifolium^  syn.  Her- 
''>eris  aquifolium)^  seahoUy  (Enjugium  viarititnum)^  desertholly 
{ Atripfex  hgmeneli/tra),  and  mountain-holly  (NemopajnthuH  viu- 
cronatus). 

The  Christmasberry,  or  tojron,  which  growls  abundantly  on  the 
wild  lands  of  the  foothill  region  in  California,  is  harvested  in  large 
•  juantities  at  Christmas  time.  It  is  sometimes  called  holly.  Its 
evergreen  foliage  and  bright  red  (sometimes  yellowish)  persistent 
fruit  make  it  almost  as  decorative  as  holly,  in  place  of  wnich  it  is 
•ften  used.  Destructive  harvesting  and  fires  may  some  time  decrease 
its  abundance  to  such  an  extent  that  it  will  pay  to  protect  from  fire 
and  furnish  cultural  treatment  (such  as  thinnings)  to  areas  con- 
taining Christmasberry.  Just  at  present  it  is  doubtful  whether  culti- 
vation of  Christmasl)erry  would  result  in  profit  unless  sucli  cultiva- 
tion produced  a  superior  quality  that  would  command  a  better  price 
than  does  the  wild  stock. 
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DRESSING  AND 

PACKING  TURKEYS 

FOR  MARKET 


THROUGH  FAILURE  to  kill,  dress,  and  market 
their  turkeys  according  to  the  best  methods, 
turkey  producers  as  a  rule  do  not  receive  as  large 
a  profit  as  they  might. 

This  bulletin  covers  practically  every  phase  of 
the  approved  methods  used  in  the  preparation  of 
turkeys  for  market.  It  has  been  prepared  as  the 
result  of  several  years  of  practical  experience  in 
poultr^^-packing  plants  and  extensive  study  at  ter- 
minal markets.  By  following  its  suggestions,  pro- 
ducers may  become  as  expert  in  dressing  and  packing 
turkeys  as  is  the  experienced  plant  operator. 
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LOSSES   THROUGH    FAULTY    METHODS 

THOUSANDS  OF  DOLLARS  are  lost  annually  by  turkey  pro- 
(lucers  in  the  United  States  because  of  inferior  quality  or  birds 
iiid  faulty  methods  in  dressin<j:  and  packing.  A  producer  often  de- 
otes  much  labor  and  expense  to  raising  turkeys  of  fine  quality  and 
I  hen,  either  through  lack  of  knowledge  or  through  carelessness,  loses 
much  of  the  profit  he  might  have  obtained  by  giving  more  attention 
to  selecting,  finishing,  and  preparing  his  turkeys  for  market. 

SHALL  DRESSING  BE  DONE  AT  HOME? 

Wiether  it  is  more  j)rofitable  for  a  prothicer  to  dress  his  turkeys 
r  to  market  them  alive  depends  upon  local  condition-^.     Dressing 
hrinkaire  from  loss  of  blood  and  feathers  is  approximately  10  per 
cent.     (Table  1.)     The  additional  price  obtained  for  the  dressed  tur- 
keys, therefore,  should  be  enough  to  pay  for  this  shrinkage  and  for 
the  labor  involved  in  dressing. 

For  example,  a  15-pound  turkey  will  shrink  nearly  ly^  pounds  in 
dro-sing.  At  20  cents  a  pound  this  would  amount  to  a  dressing  loss 
of  oO  cents,  or  2  cents  a  pound  on  the  live  weight  of  the  turkey.  If 
labor  is  hired,  or  if  the  producer  dres.ses  his  own  turkeys,  15  cents 
a  head  is  a  reasonable  charge  for  dressing.  This  adds  another  cent 
a  pound  to  the  cost,  making  a  total  of  3  cents  a  pound.  Added  to  this 
are  the  risk  of  poor  dressing,  the  danger  of  spoilage,  and  the  greater 
cost  of  packages  than  of  live-turkey  coops. 
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On  the  other  hand,  dressed  turkeys  can  be  shipped  longer  dis- 
tances with  much  less  shrinkage  in  weight  than  can  live  turkeys,  and 
when  properly  packed,  the  dressed  turkeys  can  be  hauled  to  market 
with  less  danger  of  bruises  and  abrasions.  With  care  and  practice 
a  producer  can  dress  his  turkeys  as  satisfactorily  as  can  the  country 
packer.  The  increased  price  per  pound  for  the  dressed  turkeys  will 
usually  enable  a  producer  to  obtain  a  larger  return  from  his  turkey 
flock,  especially  if  he  does  the  dressing  himself  or  if  it  is  done  by 
members  of  his  family. 


Tarlr  1. — Lous  of  tveight  caused  bj/  dressing'  turkeys,  completely  bleeding  tliem, 
and  removing  all  feathers: 

Young  hens 

Young  toms 

Number  of  turkeys  in  each  group  studied 

Average  vireight 

Percent- 
age 
shrinkage 
in  weight 

Average  weight 

Percent- 
age 

Live 

Dressed 

Live 

Dressed 

shrinkage 
in  weight 

25.                                                

25 —  - - 

25 - 

25 : 

Pounds 
8.24 
9.12 
10. 15 
11.  C8 

Pounds 
7.37 
8.22 

9.18 
9.98 

Per  cent 
10.56 

9.87 
9.56 

9.52 

Pounds 
13. 92 
16.16 
18.2 
20.3 

Pounds 
12.47 
14.  50 
16.44 
18.47 

Per  cent 
10.  42 
10.27 
9.67 
9.01 

Average  shrinkage 

9.83 

9.77 

Pinfeathers  are  a  coiiiinun  rau^e  of  disqualification  from  the  higher 
"grades.  These  pinfeathers  show  more  or  less  over  the  entire  carcass 
but  are  more  noticeable  over  the  hips,  along  the  inside  of  the  wings, 
and  over  the  abdominal  region.  On  immature  birds  the  pinfeathers 
barely  protrude  through  the  skin;  it  is  impossible  to  remove  them 
satisfactorily,  so  immature  birds  should  not  be  chosen  for  killing. 
If  the  pinfeathers  are  an  inch  or  so  long,  it  is  well  to  pull  one  of 
them  out  and  examine  it  by  squeezing  the  quill.  If  a  dark,  bloody 
substance  is  in  the  quill,  the  turkey  needs  more  finishing;  if  the  quill 
comes  out  practically  dry,  the  bird  is  mature  and  will  "  pick  clean." 

If  the  bird  is  not  fully  developed  and  finished,  it  should  not  be 
killed,  for  the  extra  weight  obtained  by  holding  a  turkey  until  it 
is  matured  and  the  extra  price  received  for  turkeys  of  higher  grade 
well  justify  a  producer  in  holding  for  later  markets,  even  though 
the  price  per  pound  received  at  the  later  date  should  be  considerably 
lower.  As  a  rule,  however,  the  January  farm  price  for  turkeys  is 
almost  as  high  as  the  December  price,  and  the  Christmas-market 
farm  price,  in  8  of  the  last  12  years,  has  been  higher  than  the  farm 
price  at  Thanksgiving.     (Table  2.) 

CARE   IN   HANDLING   LIVE   TURKEYS 


A  bruise  on  any  part  of  the  carcass  is  a  cause  for  lowering  the 
grade  in  which  a  turkey  is  placed.  Turkey  flesh  is  very  easily 
bruised;  the  producer  should  keep  this  fact  constantly  in  mind. 
Most  of  the  bruises  found  on  dressed  turkeys  are  caused  by  rough 
handling  before  the  turkeys  were  killed. 


iwi.'s:<|  n; 


p^T"!  Klf-" 


iiin  in  1:1  aur 


Much  ol  llic  1<>>S  l<>  :i  <j^in\vri-  (:m>«'.i  i»v  iii;iiK<'ii 
mrkevs  can  bo  avoided  by  care  in  selecting  the  birds  to  be  killed. 
Merely  to  kill  a  certain  proportion  of  the  flock  for  the  Thanks^nving 
market  and  hold  the  rest  for  the  Christmas  market  is  a  careless  pro- 

(lure  that  causes  heavy  losses  to  the  j)ro(Jucer.  A  turkey  grower 
Iiould  not  market  his  turkeys  before  they  are  ready  any  iiKne  tluiii 
.  fruit  farmer  should  harvest  his  crop  before  it  is  ripe. 

The  only  way  to  select  the  turkeys  that  are  ready  for  inn  n^i  i^^  i«> 
xamine  each  \)ird.  The  first  requisite  of  a  high-grade  turkey  is 
full  fleshing.  To  ascertain  the  amount  of  flesh  on  the  turkey,  dif- 
ferent parts  of  the  carcass  of  the  bird  should  be  thoroughly  examined. 
The  amount  of  flesh  on  the  breast  can  easily  be  learned  by  feeling 
along  the  keel  bone.  The  breast  should  be  broad  and  the  bone  so 
covered  with  flesh  that  it  does  not  protrude  to  the  skin.  The  back, 
hips,  and  other  bones  of  the  body  should  also  be  fully  covered. 

Gently  blowing  against  the  feathers  will  make  the  surface  of  the 
skin  plainly  visible.  It  should  appear  light  in  color  with  no  dark 
meat  showing  through  the  fatty  deposit  under  the  skin.  A  dark, 
bluish  appearance  is  a  sure  sign  of  inadequate  finishing.  The  first 
fat  of  a  turkey  appears  on  the  back  in  broad  layers  extending  from 
the  neck  to  the  tail.  Small  streaks  of  fat  next  develop  over  the 
hips:  then  thin  narrow  strips  appear  along  both  sides  of  the  breast 
about  midway  between  the  wing  joint  and  the  peak  of  the  breast- 
bone. If  the  turkey  is  fattened  enough  for  market,  these  primary 
streaks  of  fat  are  connected  by  thinner  layers  so  that  the  entire 
arcass  is  fully  covered. 

Table  2. — EHtimutrd  averaffe  farm  price,  jycr  pound,  rccrit-^d  hy  producrrs  for 
live  turkeys  in  the  United  States,  November  Jo,  Decempcr  J'),  and  January 
15,  1920-21  to  lOSl-32 


Year 

Nov.  15 

Dec.  15 

Jan. 15 

Year 

Nov.  15 

Dec.  15 

Jan.  15 

l\rn-2-2 - 

1922-^23 

CenU 
31.8 
28.2 
29.5 
27.9 
24.2 
28.3 
29.8 

Cents 
33.1 
32.5 
32.3 
24.5 
25.8 
31.1 
32.8 

Cents 
33.0 
30.7 
29.7 
23.1 
26.2 
31.7 
31.6 

Cents 
1927-2«                                        30.8 
192V  2*1                                          31.2 
1  •<•.".                                               27  1 

Cents 
32.3 
30.5 
23.5 
19.9 
19.4 

CenU 
29.8 
28.2 
23.7 

1923-24 

1924-25                       

1931-.iiJ 

20.1 
18.3 

21.8 
18.0 

1925-2^.                       

192&-27.                      

I2*year  average 

27.27 

28.14 

27.28 

AMien  catching  turkeys  the  movements  should  be  slow  and  cau- 
tious, in  order  not  to  excite  the  birds.  If  excited  they  trample  each 
•ther,  causing  large  tears  and  bruises.  Bruises  on  the  breast  are 
often  caused  oy  catching  a  turkey  by  the  legs  and  then  jerking  the 
feet  from  under  it.  throwing  the  turkey  forward  on  its  breast  and 
bruising  it.  The  right  way  to  catch  a  turkey  is  to  seize  it  between 
the  middle  and  upper  joints  of  the  wing,  onthe  side  opposite  from 
where  one  is  standing.  (Fig.  1.)  The  thumb  should  be  between  the 
wing  and  the  body  of  the  bird  and  the  fingers  should  be  closed 
around  the  wing  on  the  underside.  A  turkey  held  in  this  way  will 
not  bruise  itself  by  flapping  its  wings,  and  is  easily  handled.    The 
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flesh  around  the  bone  of  the  wing  should  not  be  twisted  or  hekl  too 
tightly,  for  either  action  may  cause  discoloration. 

If  it  is  impossible  to  handle  a  turkey  by  the  wing,  both  feet  should 
be  seized  at  one  time  and  the  turkey  lifted  in  such  a  way  that  the 
breast  will  not  strike  the  ground.  The  legs  should  be  caught  below 
the  knees,  as  a  firm  grip  of  the  hand  will  bruise  and  discolor  the 
fleshy  part  of  the  leg.    The  wire  hooks  sometimes  used  in  catching 

turkeys  are  likely  to 
bruise  the  legs  and 
other  parts  of  the 
body,  as  there  is  no 
way  to  control  wing- 
flapping  until  the  tur- 
key can  be  held  with 
the  hand. 

A  chute  so  con- 
structed that  the  tur- 
keys can  be  driven 
into  it  and  then  caught 
without  trampling  on 
each  other  is  desirable 
on   any   turkey   farm. 

FEEDING   BEFORE 
KILLING 

The  question  of  the 
quantity  of  feed  to  be 
given  turkeys  immedi- 
ately before  they  are 
killed  is  of  great  im- 
portance to  a  producer. 
If  the  crop  contains 
feed  after  the  turkey 
is  killed,  the  entire 
crop  must  be  removed 
or  the  grade  of  the 
turkey  will  be  lowered. 
On  tiie  other  hand,  a 
bird  starved  too  long 
before  it  is  killed  loses 
considerable  weight. 

A  good  plan  is  to 
feed  the  turkeys  all 
the  soft  mash  they  will 
eat  the  evening  before  they  are  killed.  If  grain  is  given  some  of  it 
may  remain  in  the  crops  the  following  morning.  As  the  soft  feed  is 
digested  rather  quickly  the  crops  and  entrails  will  j^robably  be 
empty  enough  so  that  killing  may  start  10  or  12  hours  after  feeding. 
Before  the  killing  is  begun,  however,  the  crops  of  the  live  turkeys 
should  be  examined  by  feeling  each  one  to  make  sure  that  no  feed 
remains  in  them.  Water  should  be  within  reach  of  the  turkeys  con- 
stantly until  the  time  of  slaughter.    When  the  flock  is  so  large  that 


Figure  1. — The  way  to  hold  a  turkey  to  prevent  flapping. 
Many  turkeys  that  would  otherwise  be  of  high  grade  are 
placed  in  lower  grades  because  of  bruises 


some  (Urs>iii«^   in  UH'  aitcriHMni    uiii   m-  tut  (•^->;ii  \  ,  uir   inii\r^>>  mhmii«i 

be  separated   aiul   those  inteiuled   for  aftmioon  slaughter  may   be 
given  a  liglit  feed  of  soft  mash  very  early  in  the  morning. 

EQUIPMENT  FOR  DRESSING 

A  |..  .|.»  ..>  *  lapped  turkey  farm  requires  a  considerable  financial 

vestment,  yet  enthusiastic  producers,  when  starting  a  turkey  farm. 

will  spend  the  necessary  amount  to  care  for  i •  ^  the  stock  and 

then  fail  to  provide  the  riglit  facilities  for  <  There  is  no 

excuse  for  using  poor  ecpiipment  or  hcmiemadc  toui:i  when  th* 
ducer  can  buy  complete  divssing  ecpiip- 
ment  for  less  than  $2  and  the  iHpiip- 
•nciit  can  be  used  for  several  seasons. 

A  complete  set  of  dressing  tools  for 
I  arm  use  consists  of  a  sticking  knife, 
a  blood  cup,  a  picking  .^liackle,  a  pin- 
ning knife,  and  a  needle  for  sewing 
torn  skin.     (Fig.  2.) 

The  sticking  knife  is  the  most  inipor- 
L:uit  piece  of  the  equipment.  (Fig.  2. 
A.)  Care  should  be  used  in  buying  it, 
as  most  knives  sold  by  the  produce- 
supply  houses  are  designed  lor  kill- 
ing chickens  and  are  not  suitable  for 
turkey*?.  A  sticking  knife  for  turkeys 
should  have  a  thin,  narrow  blade  at 
least  4  inches  long,  and  a  5-inch  handle. 
!  lie  blade  should  be  made  of  the  best 
vjuality  steel  so  that  it  will  retain  its 
sharp  cutting  edge,  and  it  should  be 
thick  enough  not  to  bend.  The  cutting 
edge  should  be  straight  to  the  point, 
and  the  back  of  the  blade  should  taper 
gradually  to  meet  the  sharpened  edge 
The  blade  should  preferably  be  sharp- 
<'ned  only  2  inches  from  the  point. 

Blood  cups  for  turkeys  should  be  ^ 
inches  high  and  4V»  inches  in  top  diam- 
eter.    (Fig.  2,  D.)     The  hook   at  the 
top  should  be  so  sharp  that  it  will  easily 
penetrate  the  tough  skin  of  the  head 
and  neck.     When  buying  a  blood  cup 
the  weight  should  be  given  special  con- 
sideration.    If  the  cup  is  too  light,  it 
will  not  hold  the  head  down;  the  tur- 
key will  swallow  some  of  the  blood,  causing  a  discolored  crop.     If 
the  cup  is  too  heavy,  the  veins  of  the  neck  will  be  so  stretched  as  to 
interfere  with  the  flow  of  blood.     For  medium-sized  turkeys  the  cup 
^lould  be  leaded  to  weigh  from  3  to  4  pounds. 

The  picking  shackle  should  be  made  of  one-fourth-inch  wire  suffi- 
ciently strong  to  hold  the  feet  in  place  while  the  turkey  is  flapping. 
(Fig.  2,  B.)  It  should  be  so  constructed  that  there  wil'l  be  a  spread 
of  at  least  6  inches  between  the  legs  of  the  turkey,  so  that  the  feathers 
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Various  types  of  pinning  knives,  for  use  in  removing'  the  pin- 
feathers,  are  on  the  market,  and  choice  of  one  is  chiefly  a  matter  of 
individual  preference.  The  two  types  shown  in  Figure  2,  C,  have 
proved  satisfactory.  The  blade  of  the  knife  should  be  dull,  so  as 
not  to  cut  the  skin  or  the  feathers  of  the  turkey,  and  the  handle 
should  be  so  made  that  it  will  not  cramp  the  hand.  A  hole  in  the 
end  of  the  handle  through  which  a  string  can  be  run  and  the  knife 
hung  around  the  neck  when  not  in  use  is  a  great  convenience  to  the 
picker.    The  blade  of  the  knife  should  not  be  over  2^^  inches  long. 

A  curved  surgeon's  needle  is  suitable  for  sewing  torn  skins.  A  No. 
4  or  No.  5  needle,  depending  on  the  size  of  the  tear,  will  be  satisfac- 
tory. The  thread  should  preferably  be  of  white  silk,  but  No.  40 
white  cotton  can  be  used.  In  case  a  surgeon's  needle  is  not  available, 
an  ordinary  sewing  needle  of  medium  size  will  serve  the  purpose. 


HOW  TO  BLEED  AND  KILL  TURKEYS 

Bleeding  and  killing  are  simple  operations.     Any  operator  should 
be  able  to  do  them  satisfactorily  with  a  little  practice.     Bleeding  and 

braining  should  both  be  done 
through  the  mouth.  In  bleeding, 
the  operator  should  keep  in  mind 
the  location  of  the  veins  in  the  neck. 
Two  large  veins  run  on  either  side 
of  the  neck,  with  a  cross  vein  con- 
necting them  at  the  base  of  the 
skull,  and  form  an  outline  some- 
what like  the  letter  H.  The  correct 
cut  is  one  that  will  sever  the  main 
vein  on  the  left  side  of  the  neck 
and,  at  the  same  time,  the  connect- 
ing vein.  (Fig.  3.)  In  braining, 
the  operator  should  keep  in  mind 
the  exact  portion  of  the  brain  to  be 
pierced. 

The  turkey  should  be  securely  fas- 
tened in  the  shackle  and  hung  so 
that  the  wings  are  on  a  level  with 
the  operator's  elbows.  The  shackle 
should  be  hung  far  enough  from  the 
wall  so  that  the  turkey  w411  not 
wings.  There  is  less  likelihood  of 
It  is  well  to  proceed  slowly. 
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Figure  3. — The  large  vein  and  the  cross 
vein  should  both  be  cut,  and  at  the 
same  time,  to  insure  good  bleeding 


bruise  itself  when  it  flaps  its 

breakage  if  the  wings  are  not  locked. 

The  inexperienced  operator  is  likely  to  excite  both  himself  and  the 

turkey;  this  prevents  a  good  job. 

Hold  the  handle  of  the  knife  loosely  in  the  fingers  and  not  in  the 
palm  of  the  hand.  Grasp  the  head  of  the  turkey  by  the  bony  part, 
and  hold  it  firmly  in  the  fingers  of  the  left  hand  with  the  palm  as  far 
aw^ay  from  the  head  as  possible  so  the  operator  will  not  be  injured  if 
the  knife  pierces  through  the  head.  With  the  thumb  and  forefinger 
press  firmly  on  both  sides  of  the  turkey's  head  at  the  junction  of  the 
upper  and  lower  beaks.  This  Avill  cause  the  mouth  to  open  so  the 
knife  can  easily  be  inserted.  (Fig.  4  A.)  Hold  the  knife  with  the 
sharpened  edge  dowuAvard  and  insert  it  so  the  point  will  be  at  the 
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l)ase  of  the  skull  to  the  left  of  the  operator.  With  n  quick,  lipht  cut, 
|)ress  the  point  of  the  knife  into  the  flesh,  liftinjr  the  handle  upward 
nul  cutting  downward  and  to  tiie  ri<rht.  The  cut  will  lx»  nnide  with 
•idy  tlie  point  of  tlie  knife.  When  the  veins  are  properly  severed  in 
this  way  a  heavy  flow  <»f  blood  iinniediateiy  takes  |)lare;  if  this  work 

is  not  correctly  done, 

further  cuts  shouh' 
l)e  ina(k»  until  fns 
Itleedin*^  is  accom- 
plished. Still  hold- 
inn:  the  head  with 
the  left  hand,  insert 
the  knife  blade 
through  the  cleft  in 
the  roof  of  the 
mouth,  sharp  edge 
up  (fi«r.  4,  B),  and 
thrust  through  into 
the  base  of  the  brain, 
i'he  knife  point 
should  penetrate  the 
back  lobe  of  the 
1  train  (medulla  ob- 
longata) just  below 
the  eye.  That  i)art 
of  the  brain  controls 
tlie  feather  muscles: 
when  it  is  pierced  the 
muscles  relax  and 
this  loosens  the 
feathers. 

If  the  brain  is  cor- 
lectly  penetrated,  the 
turkey  gives  a  char- 
acteristic s  q  u  a  w  k, 
the  tail  feather- 
-pread,  and  a  sharp 
onvulsion  of  the 
1  K)dy  takes  place.  Th<' 
feathers  can  then  ])e 
easily  pulled.  If  the 
brain  has  not  been 
properly  pierced. 
mother  attempt 
-hould  be  made. 

If  the  turkey  is  very  large  or  the  knife  blade  is 
instances  not  enough  brain  tissue  will  be  destroyed  to  loosen  the 
feathers  if  the  usual  method  is  followed.  In  such  case  the  knife 
l»lade  should  be  given  a  twist  after  the  brain  is  readied;  but  this 
-hould  be  done  with  care,  for  if  too  much  brain  tissue  is  destroyed, 
heart  action  will  .stop,  the  bird  will  cease  bleeding,  and  the  flesh  will 
harden  and  '*  set  "  the  feathers. 
142539°— 32 2 
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too  small,  ill  some 
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Still  holding  the  head  downward  with  the  left  hand,  fasten  the 
blood  cup  at  the  base  of  the  lower  beak  in  such  a  way  that  the  mouth 
will  be  held  open.  Do  not  relax  the  hold  on  the  heaii  until  the  blood 
cup  is  fastened,  or  the  turkey  is  likely  to  raise  its  head  and  swallow 
some  of  the  blood,  causing  a  discoloration  in  the  crop-  Hold  the 
turkey  by  the  side  of  the  head  and  not  by  the  neck,  for  the  pressure 
of  the  hand  would  close  the  veins  and  prevent  good  bleeding.  As 
soon  as  the  cup  is  fastened,  begin  picking. 

HOW  TO  PICK  TURKEYS 

Hold  the  wings  of  the  turke}'  back  to  back,  with  the  left  hand  close 
to  the  body  of  the  bird.  Grasp  the  large  tail  feathers  with  the  right 
hand,  thumb  down,  and  then  turn  the  wrist  and  twist  out  the  feath- 
ers as  the  fist  turns  upAvard.  A  single  twist  of  the  w^rist  should 
remove  all  the  large  tail  feathers.     (Fig.  5,  A.) 

The  large  wing  feathers  are  next  removed.  The  feathers  of  both 
wings  may  be  grasped  at  the  same  time,  thumb  upward.  (Fig. 
5,  B.)  Jerk  them  out  with  a  quick  downward  movement,  using 
considerable  force  as  they  are  harder  to  pull  than  the  tail  feathers. 
It  may  be  necessary  to  take  a  second  or  third  handful  as  it  is  diffi- 
cult to  grasp  all  the  large  feathers  at  one  time,  especially  on  large 
birds. 

The  breast  and  side  feathers  are  removed  next,  beginning  at  the 
wishbone  and  working  tow^ard  the  legs.  Seize  the  feathers  with  the 
whole  hand,  twisting  the  hand  outward  and  in  the  direction  of  the 
slant  of  the  feathers.  A  straight  pull  is  likely  to  tear  the  skin. 
Work  up  to  the  thighs,  twisting  the  feathers  in  each  handful.  (Fig. 
5,  C.)  Finish  one  side  of  the  turkey  up  to  the  leg,  and  then  pick  the 
opposite  side  before  beginning  on  the  legs. 

In  picking  the  leg,  clasp  it  firmly  at  its  base,  thumb  upward. 
Move  the  closed  hand  along,  pressing  just  enough  to  strip  the 
feathers.  (Fig.  5,  D.)  Work  in  the  direction  of  the  feather  set- 
ting, and  strip  only  once.  Do  not  wet  the  hands  or  clasp  the  leg 
too  tightly,  as  either  will  injure  the  skin  of  the  turkey.  Pull  au}^ 
feathers  left  after  the  first  stripping,  for  there  are  not  enough 
feathers  left  to  protect  the  skin  from  injury  by  the  hand  if  the 
stripping  were  continued. 

The  operator  is  now  ready  for  the  back  and  hip  feathers.  He 
should  grasp  as  many  feathers  in  the  hand  as  possible,  and  with 
a  twisting  motion  rotate  the  forearm  inward.  Continue  until  the 
larger  feathers  are  removed;  then  with  thumb  and  forefinger  pull 
out  the  small  feathers  between  the  shoulders.     (Fig.  5,  C.) 

The  neck  comes  next.  Pick  it  by  pulling  against  the  slant  of  the 
feathers.  (Fig.  5,  F.)  There  is  less  danger  of  tearing  the  skin  on 
the  neck  than  on  other  parts  of  the  carcass,  but  too  many  feathers 
should  not  be  grasped  at  one  time.  Do  not  pick  the  neck  or  hip 
feathers  until  the  bird  is  practically  through  bleeding  or  red  blood 
marks  w^ill  shoAv  on  the  skin. 

The  soft  body  feathers  between  the  legs  come  next.  They  are 
easily  removed  if  the  picking  shackle  spreads  the  legs  far  enough 
apart. 
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The  small  wing  feathers  come  last.  Stretch  out  the  wing  with 
the  left  hand  and  pick  the  medium-sized  feathers  on  the  outside. 
Pick  only  in  small  bunches,  as  the  skin  here  is  easily  torn.  The 
feathers  from  the  inside  of  the  wing  are  picked  next;  pull  against 
the  feather  setting,  using  the  thumb  and  forefinger.  Pull  the  stiff 
feathers  and  fans  one  at  a  time  by  bending  sharply  downward  and 
jerking  quickly. 

Too  much  time  should  not  be  given  to  removing  the  pinfeathers 
the  first  time  over  the  carcass,  as  it  is  more  important  that  the  large 
feathers  be  picked  as  soon  as  possible  after  killing.  The  "roughing  " 
job  is  usually  done  by  the  killer  and  the  "pinning"  job  by  less 
experienced  help.  In  going  over  the  turkey  the  second  time  (pinning) 
the  pinning  knife  (fig.  5,  G)  should  be  used,  as  it  is  practically 
impossible  to  remove  the  small  pinfeathers  without  some  such  device. 

In  some  parts  of  the  country  the  usual  trade  practice  is  to  allow 
a  single  row  of  feathers,  or  fan,  on  each  wing,  and  to  allow  a  feAv 
feathers  on  the  neck  and  around  the  knees.  These  serve  no  useful 
purpose,  are  insanitary,  and  must  be  pulled  out  before  the  turkey  is 
cooked.  It  is  therefore  recommended  that  the  feathers  from  the 
entire  carcass  be  removed,  with  the  possible  exception  of  a  single 
row  of  fan  feathers  on  the  wing  tip. 

HOW  TO  CLEAN   THE  CARCASS 

By  the  time  the  pinner  finishes  removing  the  feathers  the  turkey 
has  stopped  bleeding  and  the  carcass  is  ready  to  be  cleaned.     The 

first  and  most  important  part  of  the 

cleaning  is  to  squeeze  out  the  feces 

from  the   lower   intestines.   This  is 

^nr^TV^^   T-^iiMM  Ijgg^  Jqj-^^  \jy  pressing  on  the  abdo- 

^  I    j    i  1      1^  men  with  the  thumb  just  below  the 

keel  bone  and  moving  tlie  thumb  to- 
ward the  vent.  The  tail  should  be 
held  back  by  the  forefinger.  The 
vent  should  then  be  sponged  and  any 
dirt  or  blood  on  any  part  of  the  car- 
cass should  be  removed  with  the 
sponge. 

A  blood  clot  always  forms  in  the 
mouth;  this  should  be  removed  by 
"  snapping  "  the  head  or  by  striking 

FIGURE  6._A   convPnient  arrangement      j^  sharply  against  SOmC  Solid  object 
for  use   in   removing  blood   from  the      The    hcacl    should    Strike    the    ObjCCt 

?eef-so^'hat"thf  hearsfr^keJ  'the    near  the  'base  of  the  skull  so  as  to 
&%^^  ?^'\SloV^'\S?^i^"    permit  the  blood  to  fly  out.     This 

blood  will  usually  scatter  over  the 
whole  dressing  room  and  is  objectionable  from  a  sanitary  standpoint. 
Ae  device  such  as  shown  in  Figure  6  has  proved  satisfactory  in 
avoiding  this. 

This  simple  device  consists  of  a  barrel  with  an  opening,  about  9 
by  12  inches,  in  the  side;  usually  the  width  of  two  wide  staves 
sawed  from  the  bilge  will  be  sufficient.  A  burlap  bag  or  other 
covering  should  be  drawn  over  the  top  of  the  barrel.  The  edges 
around  the  opening  should  be  covered,  to  protect  the  skin  of  the 
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turkey  irom  icars  or  nnnscs  wikmi  ii  coint's  in  coniiici  wun  Uu; 
Itanri.  Iliive  or  four  thicknossos  of  burlap  or  a  strin  of  rubber 
lioni  (lie  inuer  tubo  of  an  autoinobik*  tire  will  answer  tnis  purpose. 

Hold  the  turkey  by  the  feet  and  swin^  it  so  that  the  head  will 
-trike  sharply  ajrainst  the  ed<re  of  the  openinjr  in  the  barrel.  The 
jar  will  cause  the  blood  clot  to  loosen  and  fall  from  the  mouth. 
Phe  blood  will  be  eau«rht  in  the  barrel  and  will  not  scatter  over  the 
i(>oni.  After  the  head  has  been  snapped.  th(^  umntli  should  be 
-j)on<red,  or  wij)ed  out  with  a  cloth. 

The  turkey's  feet  are  always  dirty;  if  not  cleaned  they  will  soil 
I  lie  flesh  of  any  birds  packed  in  contact  with  them,  therefore  thev 
must  hi}  washed.  A  tub  of  water  (preferably  warm)  and  a  scrub 
I 'rush  are  used.  The  operator  usually  sits  on  a  stool  near  the  tub. 
The  turkey  should  rest  on  the  left  lefr  of  the  operator,  breast  down, 
Aud  should  be  sui)ported  by  the  left  elbow  holding  the  carcass  on 
the  knee  of  the  operator  and  a<rainst  his  body.  In  most  cases  three 
or  four  strokes  of  the  brush  across  the  bottoms  of  the  feet  will 
iomove  the  dirt.  The  feet  should  then  be  wiped  dry  to  prevent  the 
dirty  water  from  running  down  over  the  legs  of  the  turkey  when 
it   i^  111) no-  III)  (d  cool. 

HOW  TO   WRAP   HEADS 

A  good  quality  of  waterproof  paper  should  be  used  for  wrapping 
heads.  Brown,  parchmentized,  kraft  ])aper.  waxed  on  one  side,  is 
probably  the  best  for  tiiis  use.  Bloo<l  does  not  .show  through  brown 
l)aper  as  much  as  thiough  ])aper  of  a  lighter  color,  and  the  waxed 
-urface  prevents  the  blood  fiom  soaking  through.  The  paper  should 
be  heavy,  40  pounds  to  the  ream,  and  .so  cut  that  the  waxed  surface 
will  be  inside,  next  to  the  head,  when  the  wrapper  is  put  on.  News- 
pai^ers  or  paper  sacks  are  not  satisfactory  as  head  wrappers  because 
thev  are  seldom  bloodproof  and  are  hard  to  keep  in  place. 

I^oultr}'  head  wraj)pers  come  in  various  sizes.  The  one  most 
commonly  used  for  hen  and  small  tom  turkeys  is  7  by  7  by  10  by  14 
inches;  for  large  turkeys,  9  by  9  by  12%  by  18  inches.  Tliese 
wrappers  can  be  bought,  cut  to  order,  h'om  almost  any  paper-supply 
house  or  from  dealers  in  poultry  and  packing-house  equipment. 
Fhey  can  usually  be  bought  even  in  small  quantities  and  of  good 
juality.  at  about  10  cents  a  hundred.  Head  wrappers  of  the  usual 
-ize  weigh  from  5  to  12  pounds  a  thousand,  depending  on  quality 
ind  finish.     (Table  3.) 


Table  :> 


l/yii  isninx.li 


11/ Iters 


Weight  and  finish  of  stock 

Weight  per  1 .000  wrap- 
pers 

Small  slxe. 

7  by  7  by 
10  by  14 
inches 

Large  sif  e. 

9  by  9  bv 

12H  by  18 

inches 

30- pound: 
Unwaxpd 

POUTUU 

5.10 
5.78 

6.95 
6.64 

6.80 

7.48 

Pound* 
8.44 

Waxed 

9.57 

35- pound: 
Un  waxed 
Waxed 



9.84 
10.97 

40-pound: 

11.25 

Waxed          

12.38 
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Generally  it  does  not  pay  a  producer  or  packer  to  make  head 
wrappers  if  those  of  good  quality  can  be  bought.  A  packer  should 
use  a  uniform  wrapper  for  all  his  turkeys,  and  all  members  of  a 
turkey  pool  should  use  uniform  w^rappers — of  the  same  quality, 
color,  and  finish.  This  makes  a  package  more  attractive  and  is 
usually  well  worth  the  small  cost.  By  pooling  their  orders  for 
wrappers,  a  group  of  independent  producers  or  members  of  turkey 
pools  can  assure  themselves  of  uniformity  and  usually  can  get  a 
reduction  in  price. 

With  a  little  care,  producers  can  soon  learn  to  wrap  the  heads 
correctl}^  Too  often  the  appearance  of  a  nicely  dressed  lot  of  tur- 
keys is  spoiled  because  the  carcasses  are  smeared  with  dirt  and  blood 
through  carelessness  or  through  inadequate  head  wrapping. 

If  it  is  possible  to  arrange  the  turkeys  in  the  cooling  room  so  that 
the  blood  from  those  on  the  top  row  will  not  drip  on  those  under- 
neath, it  is  better  not  to  wrap  the  heads  until  the  animal  heat  has 
been  properly  reduced  and  the  blood  has  stopped  dripping.  If 
there  is  not  enough  space  in  the  cooling  room  for  such  an  arrange- 
ment, the  heads  should  be  Avrapped  before  the  turkeys  go  into  that 
room. 

An  experienced  operator  can  w^rap  several  heads  per  minute.  In 
wrapping  the  head  alloAv  the  turkey  to  hang  on  the  cooling  rack, 
head  down.  With  the  left  hand  hold  the  wrapper  alongside  the 
back  of  the  neck,  long  side  up,  so  that  the  bottom  of  the  wrapper 
will  come  at  least  3  inches  below  the  beak.  A  corner  of  the  wrapper 
is  held  with  the  thumb  of  the  left  hand,  with  the  edge  pointed  toward 
the  opposite  corner.  (Fig.  7,  A.)  Keep  the  wrapper  stretched 
tight. 
With  the  right  hand  grasp  the  upper  right-hand  corner  of  the 
wrapper  and  pull  the  paper  forward  around  the  head  of  the  turkey. 
Wind  the  paper  tightly  around  the  neck  as  far  as  it  will  go,  the 
thumb  of  the  left  hand  still  holding  tightly  to  the  upper  left-hand 
corner  of  the  wrapper.  (Fig.  7,  B.)  The  wrapper  now  has  the 
form  of  a  bell  or  cone,  large  end  at  the  bottom.     (Fig.  7,  C.) 

With  the  fingers  of  the  right  hand  tuck  the  edge  of  the  wrapper 
up  along  the  side  of  the  head,  tucking  from  the  bottom  first.  With 
ihe  thumb  tuck  the  opposite  side,  or  turn  the  head  around  and  tuck 
the  opposite  side  with  the  fingers,  as  in  the  first  operation. 
(Fig.  7,  D.)  . 

The  wrapping  operation  is  now  completed  and,  if  it  has  been  prop- 
erly done,  the  wrapper  fits  tightly  to  the  head  and  the  turkey  can 
be  handled  and  boxed  without  danger  of  the  wrapper  coming  loose. 
The  wrapper  should  be  drawn  so  tightly  around  the  neck  that  the 
skin  protrudes  over  the  edge  of  the  wrapper.     (Fig.  7,  E.) 

HOW  TO   SEW  TORN  SKIN 

It  is  well,  of  course,  to  dress  the  turkey  so  carefully  that  there  will 
be  no  need  for  thread  and  needle,  but  when  accidental  tears  do  occur 
it  is  better  to  sew  them  up  and  protect  the  flesh  underneath  than  to 
leave  them  open  and  susceptible  to  bacterial  infection. 

Knot  the  thread  as  in  sewing  any  other  material,  using  a  double 
thread.  Insert  the  needle  near  the  opening  of  the  cut  and  just  above 
it.    Draw  the  thread  through,  to  within  an  inch  of  the  knot ;  then  slip 


I  IM-.>>I  A  »i       \    ^ 


I ,  l\  1     J  ^      I  I  '  I .       »1    \  1 1  l\  I .  I 


i;i 


keep  the  wrapper  stntohed 

1    <.r    flu-    IMP-  -    1-    ■!■:.,  -ly 


wrapptT.     E.   Tlu'  tuiiiijlclLd  hiad  wi:ip- 
on  it   will   b«'   Impossible   to   remove   tl^e 
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the  needle  back  between  the  threads  that  were  not  drawn  through, 
and  pull  tight.  This  holds  the  thread  fast  and  prevents  the  knot 
from  slipping  tlirough  the  skin.  Using  an  overlap  stitch,  continue 
the  length  of  the  tear,  drawing  the  two  edges  of  the  torn   skin 


FiGUKE  8. — A  badly  torn  skin:   (A)   Before  being  sewed  and   (B)  being  sewed.     Tlie 
sewing  is   simple  and,  with   a   little  practice,   can   be   done  quickly 

snugly  together.  When  the  sewing  is  completed  draw  the  needle  be- 
tween the  skin  and  the  loop  of  the  last  stitch.  Draw  tightly  and  cut 
the  thread  about  one-half  inch  from  the  knot.  If  properly  sewed, 
the  cut  will  hardly  be  noticeable.     Although  it  is  not  desirable  to 


liavi'  lliis  lliirad  III  llu'  >kin  ul  llio  lurkry,  iiir  |.iit)U'<.iinii  lo  inr  im-ai 
jiio!t»  th?ui  olTsi'ts  tlu'  tlisadvaiitap's  of  sfwin^  and  Wfll  justifies  tlu? 


Kig.H.) 


HOW  TO   REMOVE  CROPS 


It  is  of  primary  importance  that  all  turkey  crops  \r.  :.  of  feed, 
not  only  because  of  unfair  trade  practice  in  selling  wortldess  mate- 
rial but  because  of  the  great  danger  of  spoilage  caused  by  the  feed. 
I'ermentation  sets  in  very  soon  after  the  turkey  is  killed,  especially 

f  the  crop  contents  are  hran  and  other  soft-trrain  feeds.  Ine  con- 
I'  nts  quickly  sour  and  form  gas,  give  olf  an  olfensive  odor,  and  cause 

lie  skin  over  the  vi'  in  dark.     Unless  the  turkey  is  drawn 


FUJUKE  U. — A.  Tlu-  skin  ni  th«-  m-ck  us  tut  to  i 
out  readily  If  reniov«'d  while  still  warm:  ( 
The  crop   bns  been   rt>muved  aud   the   incini^-..    <- 
from  drying  out  and  from  dirt  and  contaminatio 


crop  ;  li,  the  crop  will  come 
turkey  shown   in  A  and   B. 


immediately,  the  flesh  around  the  crop  is  likely  to  become  contami- 
nated and  the  meat  of  the  turkey  to  haye  a  sourish  taste.  If  it  is 
necessary  to  kill  turkeys  that  haye  full  crops,  the  crops  should  be 
romoved  immediately.  "''  =  '■■  ♦'-"  i-.  i ^  .  ♦  :n  „ ..,.4.1.,.  ;....;.;,„.. 

iiould  be  sewed  up. 

Some  packers  remove  iiic*  iced  ijy  jjuiiLUinng  liic  crop  wiLii  a  Kiiile 
iiid  then  squeezing  out  the  feed.  Such  a  practice  is  to  be  seyerely 
condemned,  for  it  is  impossible  to  remoye  all  the  feed  by  it.  ancl  the 
remaining  fecnl  turns  sour  and  runs  out,  thus  soiling  the  turkeys 

hen  they  are  hung  by  the  feet.  The  skin  dries  out  oyer  the  region 
uf  the  crop,  and  this  gives  the  turkey  an  unsightly  appearance. 

To  remove  the  crop  properly,  the  skin  should  be  cut  along  the 
neck  behind  the  wing  of  t'     ^  ••  '       that  the  incision  will  not  show 
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from  the  front.  The  cut  shoukl  be  from  2  to  3  inches  long,  dej^end- 
ing  upon  the  size  of  the  crop.  (Fig.  9,  A.)  Care  should  be  taken 
not  to  cut  into  the  crop.  Then  the  first  two  fingers  are  run  through 
the  opening  to  loosen  the  connective  tissue  around  the  crop.  (Fig. 
9,  B.)  The  fingers  should  completely  encircle  the  crop  to  prevent  it 
from  tearing,  and  the  entire  crop  can  be  removed  with  a  slow  pull., 
The  gullet  should  be  pulled  out  and  cut  oif  as  far  away  from  the 
crop  as  possible.  Any  dirt  or  blood  left  around  the  opening  should 
be  carefully  sponged  off. 

The  incision  is  next  sewed  up  by  the  same  procedure  as  in  sewing 
torn  skin.     (Fig.  9,  C.) 

PRECOOLING 

It  is  very  necessary  that  all  the  animal  heat  be  removed  from  the 
turkeys  before  they  are  packed.  If  this  is  not  done  severe  losses 
from  spoilage  will  occur.  Producers  who  must  depend  on  the 
weather  for  cooling  the  birds  may  have  difficulty  when  the  tempera- 
ture is  above  the  freezing  point.  Every  packer  of  turkeys  should 
have  a  thermometer  with  which  to  determine  the  temperature  before 
packing. 

After  the  turkeys  are  cleaned  they  should  be  hung  by  their  feet, 
so  that  any  blood  remaining  in  the  mouths  will  drip  out.  This  is 
perhaps  the  most  satisfactory  position  for  cooling,  although  hanging 
a  bird  while  it  is  still  warm  has  a  tendency  to  stretch  the  frame  and 
give  it  a  somewhat  poorly  fleshed  appearance.  To  avoid  this,  some 
packers,  especially  if  they  expect  to  pack  the  turkeys  in  barrels,  lay 
the  birds  on  racks,  breast  up,  and  allow  the  heads  to  hang  down  over 
the  sides  of  the  racks.  Suitable  racks  can  be  made  of  1-inch  boards, 
8  feet  long  and  14  inches  wide,  supported  on  legs  that  are  2  by  14 
inches  and  10  inches  high.  The  racks  can  be  placed  one  on  top  of 
tliQ  other  to  any  desired  height.  If  refrigerator  cars  are  used  for 
precooling,  racks  of  this  size  will  just  fit  crosswise  of  the  car.  The 
disadvantage  in  the  rack  method  of  cooling  is  that  the  turkeys  do  not 
cool  so  quickly  as  w^hen  hanging,  and  there  is  more  likelihood  of  skin 
discoloration  at  the  points  where  the  turkey  rests  on  the  rack. 

The  turkeys  should  be  cooled  indoors.  They  should  never  be 
allowed  to  hang  in  the  wind,  as  this  dries  out  the  skin  and  causes 
undue  shrinkage. 

Where  mechanical  refrigeration  is  available,  the  room  temperature 
should  be  near  the  freezing  point.  At  least  24  hours  of  such  tem- 
perature is  needed  to  reduce  the  body  temperature  sufficiently  before 
packing;  in  some  cases  as  much  as  36  hours  is  required.  The  inter- 
nal temperature  of  the  turkeys  should  be  at  least  34°  F.  to  avoid  all 
danger  of  spoilage.  The  temperature  is  determined  by  inserting 
the  thermometer  through  the  vent  and  up  the  intestines  to  about  the 
center  of  the  carcass,  leaving  it  there  a  few  minutes  before  it  is  with- 
drawn so  that  the  mercury  will  register.  The  temperature  of  the 
largest  turkeys  and  those  nearest  the  door  or  on  the  top  rows  should 
be  taken.  If  these  turkeys  have  been  sufficiently  cooled,  it  is  safe  to 
assume  that  the  temperature  of  the  others  is  low  enough  to  permit 
packing. 

The  use  of  refrigerator  cars  as  precooling  rooms  has  proved  satis- 
factory where  other  mechanical  refrigeration  is  not  available.     The 


(•nrs  aiv  usually  icvd  lu  lull  capiuily,  ainl  in  |ur  oni  by  u»'i;:lil  of 
^alt  is  adtliMl  to  nnlufe  tlu'  touiporature  still  furtluT.  The  car  should 
ln'  icod  for  at  loast  12  houi*s  befon*  the  turkeys  are  put  in.  In  in'  t 
lases  the  toiuiH'rature  of  the  car  by  this  time  will  be  below  freezing, 
but  the  heat  of  the  turkeys  warms  the  air  so  much  that  there  is  little 
tlan«j;er  that  the  carcasses  will  fiTeze  too  rapidly. 

The  turkeys  may  be  placed  on  racks  in  the  car  or  hung  by  their 
feet  in  much  the  same  way  as  in  the  i'  "  '  itor  room.  Two-by- 
four  supi)orts  are  usually  fastened  crn  ii  the  car,  and  the 
turkeys  are  suspended  from  them.  (Fi^.  iO.)  The  lower  row  should 
l>e  hun^  first,  hi<:h  enou<rh  to  bring  the  heads  just  a  few  inches  above 
I  he  iloor  rack.  The  second  row  is  then  hung  so  that  the  heads  will 
'  ome  slightly  below  the  feet  of  the  turke3's  underneath.  Thr""  '"ns 
usually  fill  the  space  between  the  floor  racks  and  the  roof. 


Fh;i  HK    io       inurior   ut    a    refrlKorator  car   u>*ed    for   prectMiliiiK.      W'hvu    the   load    in 
weU  braced  the  turkeys  may  be  shipped  to  near-by  nrarkets  without  being  boxc<l 

Carcasses  properly  hung  and  braced  can  be  shipped  a  considerable 
distance  without  damage,  and  the  shipper  may  be  able  to  send  such 
carcasses  to  be  packed  at  a  packing  plant  that  has  cooler  space. 

If  the  turkeys  are  boxed  before  they  are  shipped,  the  boxing 
should  be  done  inside  the  car;  if  there  is  not  enough  room  in  one 
car  a  second  car  should  be  used.  Under  no  conditions  should  the 
turkeys  be  taken  from  a  precooling  car  and  then  packed  in  warm 
air. 

SAVING  THE  FEATHERS 


In  communiue.^  m  which  the  live  turkeys  are  bnMigui  lo  a  ('(1111111 
dressing  plant  or  in  which  packers  dress  a  considerable  number  of 
turkeys  each  season  there  is  often  an  opportunity  to  sell  the  feat" 
White  feathers  are  always  in  best  demand  and  bring  the  hi^ 
prices. 

Individual  producers  who  pick  their  own  turkeys  with  a  little 
extra  care  can  sometimes  market  the  feathers  at  a  small  profit.    The 
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great  difficult}^  for  individual  producers  is  to  obtain  enough  volume 
to  ship  by  freight,  as  the  extra  cost  of  express  shipments  will  usu- 
ally absorb  the  profit  if  the  distance  to  market  is  great. 

The  different  kinds  of  feathers — body,  wing,  and  tail  feathers — 
must  be  kept  separate  and  must  be  thoroughl}^  dried  before  being 
shipped,  or  they  are  likely  to  mold  and  mat  together,  and  thus  be 
unsalable.  Before  being  bagged  the  feathers  should  be  placed  loose 
in  a  dry  room  and  turned  or  "  forked  "  every  two  or  three  days  until 
all  moisture  disappears. 

The  tail  feathers  should  be  packed  separate  from  the  rest,  and 
only  the  long  ones  used.  The  short  tail  feathers  are  of  small  value 
and,  if  shipped  at  all,  should  be  packed  by  themselves.  The  large 
quill  feathers  on  the  two  joints  of  the  wing  next  to  the  body  usually 
bring  a  good  price;  they  should  be  separated  from  the  tail  quills. 
As  the  quills  growing  on  the  tip  of  the  wing  are  fleeced  on  only  one 
side,  they  are  seldom  worth  saving. 

The  body  feathers  are  packed  in  burlap  bags.  They  are  pressed 
tightly  together  and  the  tops  of  the  bags  are  securely  tied  or,  better, 
are  sewed  with  darning  needle  and  ordinary  cord  string.  The  quills 
should  be  packed  in  lightweight  boxes  or  in  burlap  bags.  They 
should  be  laid  straight  in  the  package,  all  quills  pointing  in  one 
direction.  If  stuffed  indiscriminately  into  the  bags  the  quills  are 
broken  and  their  value  reduced  if  not  lost. 

The  i)rice  of  feathers  is  subject  to  considerable  market  fluctuation. 
The  following  tabulation  is  given  as  a  comparison  of  the  values  of 
different  types  of  feathers  rather  than  as  an  actual  list  of  prices 
one  may  expect.  Price  quotations,  delivered  at  St.  Louis,  of  differ- 
ent kinds  of  turkey  feathers  in  February,  1932,  were : 

Cents  per 
Class  of  feathers  pound 

Body,  all  wbitt\  full  fleeced,  dry  picked 35 

Body,   colored,   full   fleeced,    dry   picked 4 

Tail,  all  colors,  straight  and  clean,  no  shorts 25 

Wing,   all    colors 8 

Pointers 1 

Tail,  wing,  pointers,  and  shorts,  mixed 7 

It  is  well  for  a  producer  or  packer  to  consult  feather  buyers  be- 
fore going  to  the  labor  and  expense  of  saving  and  shipping  the 
feathers,  and  to  use  his  own  judgment  as  to  whether  the  work  is 
likely  to  be  profitable  under  the  circumstances. 

HAULING  TO   MARKET 

If  a  producer  dresses  his  own  turkeys,  he  should  get  them  to  the 
dealer  or  packing  station  just  as  soon  as  they  are  sufficiently  cooled. 
If  the  weather  prevents  precooling  on  the  farm,  the  carcasses  should 
at  least  cool  overnight  and  then  be  delivered  to  the  station  early  in 
the  morning,  while  the  atmospheric  temperature  is  still  low.  Tur- 
keys should  not  be  hauled  immediately  after  being  picked,  as  the 
warm  skin  is  very  tender  and  is  easily  scuffed  or  broken. 

It  is  better  to  pack  the  turkeys  loosely  in  a  wagon  or  truck,  rather 
than  to  put  them  in  barrels  or'^boxes  and  then  rehandle  them  at  the 
packing  plant.  A  layer  of  clean,  dry  straw,  about  a  foot  thick, 
should  be  placed  in  the  bottom  of  the  truck  and  a  layer  of  turkeys 
carefully  placed  on  top,  breast  up.     Additional  layers  of  turkeys 
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can  be  placed  above  tho  bottom  layer.  If  carefully  handled  and 
packed,  the  turkeys  can  be  stacked  three  or  four  layei*s  hi^h  with- 
out much  damage.  The  load  should  not  be  packed  much  hi«rhcr 
than  this,  as  too  much  weight  on  the  lower  layer  of  turkeys  will 
cause  considerable  damage.  A  producer  can  well  afford  to  make 
an  additional  trip  to  the  staticm  rather  than  injure  his  turkeys  and 
cause  them  to  be  reduced  in  grade.  A  piec<>  of  canvas  or  some  form 
of  covering  should  be  stretched  over  the  top  of  the  load  to  protect 
the  turkeys  from  the  sun  and  from  dirt. 

GRADING 

Grading  should  be  done  as  the  turkeys  are  received  from  the 
producer,  or  if  the  birds  are  dressed  at  the  ])acking  plant  they  should 
be  graded  as  soon  as  they  are  sufficiently  prccooled.  In  ordinary 
connnercial  channels  three  grades  of  edible  turkeys  are  sufficient  to 
meet  most  requirements.  Turkeys  should  be  graded  not  only  as  to 
quality  but  also  as  to  color  and  size.  A  2-p()und  variation  in  weight 
of  turkeys  packed  togetlier  is  as  much  variation  as  is  desirable,  and 
a  3-pound  variation  is  the  widest  that  should  be  used,  except  in  a 
shipment  of  old  toms. 

Many  good  lots  of  turkeys  lose  much  of  their  sale  value  through 
careless  grading.  Discussion  of  grading  requires  so  much  detail  that 
it  can  not  be  given  in  the  space  available  in  this  bulletin.  For  a 
description  of  the  United  States  standards  and  a  discussion  of  grad- 
ing turkey's  according  to  these  standards  see  the  mimeographed 
statement  Tentative  United  States  Standards  and  Grades  for 
Dressed  Turkeys.  As  long  as  the  supply  lasts,  copies  may  be 
obtained  from  the  United  States  Department  of  Agriculture. 

WEIGHING  AND   SHRINKAGE 

After  the  turkeys  have  been  graded  into  separate  lots  they  are 
ready  to  be  weighed.  The  empty  box  to  be  used  for  packing,  con- 
taining the  paper  linings  and  box  cover,  should  l)e  weighed  first  and 
this  total  tare  weight,  as  it  is  called,  should  be  marked  or  stenciled 
on  the  box.  After  the  turke3's  are  packed  and  the  cover  is  nailed 
the  box  should  again  be  weighed  and  the  gross,  tare,  and  net  weights 
stenciled  on  the  box. 

The  scales  should  be  carefully  tested  each  day  to  see  that  they 
are  })roj)erly  balanced,  and  the  empty  box  and  the  packed  box  should 
be  weighed  on  the  same  scales.  C  areful  weighing  of  the  turkeys  is 
very  important;  if  weighing  is  improperly  done,  disputes  and  er- 
rors are  likelv.  There  is  sure  to  be  .s(mie  natural  shrinkage  through 
absorption  o{  moisture  from  the  carcasses  by  the  atmosphere  and 
the  wooden  container.  If  the  weights  are  too  high  in  the  beginning, 
they  will  show  up  as  badly  in  error  by  the  time  the  shipment  reaches 
market.  If  the  tare  weight  at  time  of  shipping  is  a  unit  and  a  frac- 
tion of  a  pound,  the  next  higher  unit  should  l)e  marked  as  tare. 
For  example,  if  the  tare  is  17%  pounds,  it  should  be  marked  as 
18  pounds.  On  the  other  hand,  if  the  net  weight  is  a  unit  and  a 
fraction,  the  fraction  should  be  disregarded  and  only  the  unit  sten- 
ciled on  the  box;  for  example,  if  the  net  weight  is  lH7y2  pounds,  the 
box  should  be  marked  187  pounds,  net. 
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In  commercial  practice  the  tendency  is  to  accept  a  slight  shrinkage, 
say,  about  one-half  of  1  per  cent,  or  a  1-pound  shrinkage  on  a  200- 
pound  box  of  turkeys.  Careful  weighing  and  stenciling  at  the 
packing  plant  is  necessary  in  order  to  keep  within  this  small  margin. 

BOXES  AND  BARRELS 

Boxes  are  recommended  for  packing,  in  preference  to  barrels. 
The  possible  exception  is  in  the  packing  of  heavy  old  toms.  The 
turkeys  carry  to  market  in  better  condition  when  packed  in  boxes, 
as  the  "  sweating "  induced  by  close  contact  in  barrel  packing  is 
likely  to  discolor  the  skin,  especially  if  the  barrels  are  permitted  to 
stand  for  some  time  after  the  turkeys  are  packed,  or  if  the  tempera- 
ture is  not  kept  near  the  freezing  point  continuously.  In  box  pack- 
ing the  air  has  freer  circulation  around  the  turkey,  so  that  they 
usually  reach  market  with  drier  skin.  Moreover,  it  is  much  easier 
for  the  cold  air  of  refrigeration  to  penetrate  the  boxes  than  the 
barrels. 

Two  types  of  boxes  are  in  use — the  single-layer  box  and  the  double- 
layer.  There  are  so  many  advantages  in  the  use  of  the  single-layer 
boxes  that  they  are  rapidly  replacing  the  double-layer  type  in  most 
markets.  The  main  advantage  is  that  carcasses  in  single-layer  boxes 
can  be  chilled  more  quickly  and  less  spoilage  is  likely  to  occur. 
Then  there  is  less  skin  discoloration  if  turkeys  are  packed  singly  than 
if  one  bird  rests  on  another.  The  single-layer  box  permits  easier 
inspection,  as  the  entire  contents  can  be  examined  on  the  removal 
of  the  cover. 

There  are,  however,  some  minor  advantages  in  barrel  packing. 
In  most  parts  of  the  country  barrels  can  be  obtained  more  cheaply 
than  boxes,  capacity  considered.  They  are  more  easily  handled  and 
can  be  packed  more  quickly,  saving  both  time  and  labor.  But  the 
principal  consideration  is  the  condition  of  the  product  when  it 
reaches  the  market.  The  advantages  of  the  box  container  in  this 
respect  more  than  offset  those  of  the  barrel,  particularly  if  a  fine 
pack  of  turkeys  is  to  be  put  up.  If  barrels  are  used,  they  should 
be  new  and  free  from  any  odors  that  might  be  absorbed  by  the 
turkeys. 

The  most  suitable  box  material  depends  to  some  extent  upon  local 
conditions.  If  certain  suitable  kinds  of  timber  are  grown  near  by, 
a  packer  will  usually  find  it  to  his  advantage  to  buy  boxes  locally, 
for  he  can  get  them  on  short  notice  and  save  transportation  charges. 
Any  strong  lightweight  wood,  free  of  odors,  will  answer  the  pur- 
pose. Cottonwood,  spruce,  or  white  fir  are  most  commonly  used. 
Ordinary  pine  lumber  is  not  desirable,  as  turkey  meat  packed  in 
pine  may  acquire  from  it  a  disagreeable  flavor. 

It  is  convenient  and  economical  to  use  only  tw^o  or  three  sizes  of 
boxes,  suiting  the  number  of  birds  to  the  size  of  the  box.  In  this 
way,  for  example,  a  box  of  the  same  size  can  be  used  for  packing 
8  heavy  young  toms,  10  medium-sized,  or  12  small  ones.  Each 
turkey  may  be  packed  on  its  side,  slanted,  or  breast  up.  The 
breast-up  method  is  coming  more  and  more  into  favor  and  has 
proved  very  satisfactory.  In  Table  4  are  given  four  box  sizes  that 
have  been  successfully  adopted  by  some  packers.     There  are  many 
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uMii  is  (liftirult  and  the  strain  from  tho  heavy  weight  they  contain 
-  likely  to  cause  them  to  bulge  or  break. 

rHmtnsions  of  6cM?r«  for  parkin ff  turki  i/s.  .iin</ 
sUle  park 

BOXES  FOR  10  TO  12  TURKEY  < 


AN  oJK'H  "f  '>ir"I'<  (innintls) 


Iiiitld*  in«a»uretucnU         iThickucss  of  lumber 


I/ength 


7 

8 

8J4 


i... 


BOXES  FOR  6  TO  8  TURKEYS 


wns  and  tonis  may  be  packed  in  boxes  of  these  .sizes,  the 
small  toms  bein<;  packed  l)rpast  up  and  the  heavy  toins  bein<j 


Both  1 
liens  and 

ither  slanted  or  side 
]  >acked. 

A  box  smaller  than 
any  of  these  is  in- 
creasingly in  demand. 

I  here  are  many  ad- 

anta<res    in    havinix 

•  or  8  turkeys  packed 
m  the  box  rather 
tlian  12  or  14.  With 
I  lie   smaller  number, 

lealers  can  buy  more 

issortments    in   sizes 

without  "breakinir'' 
1  lie  boxes,  and  the 
-mailer  sizes  carry 
better  to  market  and 

ire     more     easily 

handled.     Table  4  also  gives  the  dimensions  for  smaller  boxes  suitable 
for  packing  a  smaller  number  of  turkeys. 

The  depth  of  the  boxes  for  6  to  8  turkeys  is  one-half  inch  less  than 
that  of  boxes  for  10  to  12  turkeys.    This  necessitates  the  packing  of 

m\e  of  the  larger  turkeys  slightly  on  the  side,  or  slanted  so  that  the 
]  >eak  of  the  breastbone  rests  on  the  side  of  the  adjacent  turke3\  Six 
or  eight  hen  or  tom  turkeys  can  be  packed  in  the  smaller  boxes  or,  if 
the  birds  are  very  small,  as  many  as  10  can  be  packed  in  a  box. 

Cleated  box  covers  should  l)e  used  on  all  boxes,  regardless  of  type 
or  size.    (Fig.  11.)    Uncleated  box  covers  are  easily  split ;  it  is  almost 
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imiDossible  to  remove  them  without  breaking ;  and  after  the  boxes  are 
once  opened  for  inspection,  the  covers  are  so  damaged  that  the  ap- 
pearance of  the  whole  box  is  spoiled.  Cleats  hold  the  boards  of  the 
lid  together  and  facilitate  more  rapid  refrigeration  by  making  an 
air  space  between  the  boxes. 


BOX  AND   BARREL  LININGS 


A  good-quality  30-pound  parchment  or  waxed  parchment  paper 
should  be  used  in  lining  the  boxes  or  barrels.  Usually  the  Avaxed 
paper  is  more  nearly  blood  proof  than  the  parchment,  and  gives 
better  protection  from  blood  stains.    The  parchment  liner,  however. 


Figure   12. — A   box  of   turkeys   packed   breast   up.      Each   side  liner   siiould   be  long 
enough  to  reach  the  opposite  side  of  the  box 

is  less  easily  torn  and  more  easily  handled.  All  things  considered, 
a  high-grade  parchment,  waxed  on  one  side,  is  preferred  to  other 
types.  The  parchment  is  strong  and  easily  handled  and  the  waxing 
renders  it  practically  moisture  proof  and  protects  the  skin  of  the 
turke3^s  from  drying  out. 

At  least  tAvo  strips  of  paper  should  be  used  in  lining  the  boxes,  both 
of  them  cut  to  fit  the  size  of  box.  The  first  strip  should  be  placed 
crosswise  of  the  box  and  the  second  lengthwise,  so  that  they  cross 
each  other  at  the  bottom.  The  strips  should  be  sufficiently  long  to 
allow  them  to  overlap  each  other  at  the  top  of  the  box  when  it  is 
filled.  (Fig.  12.)  This  will  give  a  double  thickness  of  paper  around 
both  the  top  and  the  bottom,  where  the  turkeys  are  most  susceptible 
to  damage  from  box  rubbing.  Somewhat  less  than  one-half  pound  of 
paper  will  be  required  for  each  box. 
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•()U<;i)t  in  rolls  inid  toiii  off  at  any  lri)<:(li  drsii^cd.     If  i\w  rolls  nro 

used,  tlu'V  should  \iv  pla(vd  in  a  r»'«;iihir  paper  ra<*k   liltiMl  with  a 

l>hidi'  for  trarinjr  a  straijrht  vi\*iv.    Tho  r(M|uin'd  Iciijrtli  for  each  liner 

hould  he  marUiMl  on  the  counter  on  which  the  rack  rests,  so  that 

trips  of  a  unifoini  lcnL'"tli  «:ni  !•«•  (mn  <>tT  without  nieasuriuL''  each 

I  mir. 
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Xo  matter  how  «xo«mi  mr  (|ii:iiity  of  the  turkeys  or  iiow  c:ij«'iiiiiy 
they  are  dressed  and  «j:raded,  much  of  the  sale  value  is  lost  if  they 
re   not  well   packed. 


pack- 
great 
sales. 


Vn    attractive 

lije    means    a 

!<'nl  in  making 

ill!  considerable 
iiHUiey  is  lost  each 
year  by  operators 
who  do  not  take  the 
1 1  ecessa ry  p reca ut  i ons 

n  packing. 

There  are  three 
methods  of  box  pack- 
ing: The  side  pack. 
ihe  slant  pack,  and 
t  he    breast-up    pack. 

Ihe  side  pack  is  not 
used  as  much  as  for- 
merly, and  the  slant 
and  breast-up  packs 
are  coming  more  and 
more  into  favor. 

With  the  side  pack, 
the  first  t  u  r  k  e  y 
l)laced  in  the  box 
>liould  be  placed 
with  the  breast  to- 
ward the  operator, 
wing  lip.  The  second 
t  u  r  k  e  y  should  be 
placed  with  the  back 
toward  the  operator, 
md   against   the  en<l 

if  the  box,  and  the  butts  of  tlie  two  turkeys  shouhl  U'  interl4>cUing. 

I'he  feet  and  heads  should  be  bent  underneath  the  birds,  so  they  will 
not  show  when  the  box  is  opened.  (Fig.  V^.)  The  packing  is  then 
continued,  the  turkeys  being  alt-i  "Mfid  ftcni  (.i..-  side  t(.  the  other 
until  the  box  is  filletf. 

The  slant  pack  is  used  chiefly  m  ^^a*  Km^  umi  iuikr\>.  ii  makes 
possible  the  u.se  of  the  same  sized  box  as  is  used  in  packing  the  hens. 
In  starting  the  pack  both  of  the  turkeys  in  the  end  of  the  box  are 
packed  with  the  liacks  toward  the  operator.  The  other  turke3's  are 
also  ])acked  with  backs  toward  the  packer  and  are  all  slanted  so 
that  the  breastbones  of  the  first  two  turkevs  will  lie  against  the  sides 
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of  the  adjacent  turkeys.  The  turkeys  will  then  rest  neither  on  the 
side  nor  back,  but  mostly  on  the  hip  and  wing.  The  heads  should 
be  tucked  under  so  as  not  to  show,  and  the  feet  should  rest  under  the 
opposite  bird.  The  breasts  of  the  last  two  turkeys  should  lean 
against  the  end  of  the  box  and  should  fit  very  tightly  so  that  all 
space  is  taken  up.  The  entire  contents  should  be  packed  so  snug  that 
the  turkeys  can  not  shift  around  as  the  box  is  handled. . 

With  the  breast-up  pack  the  end  of  the  box  farthest  from  the  op- 
erator should  be  elevated  at  least  12  inches  higher  than  the  nearest 
end,  to  keep  the  turkeys  in  place  as  they  are  being  packed.  The 
first  turkey  is  placed  breast  up  in  the  lower  end  of  the  box.  The 
head  should  be  bent  down,  a  little  to  one  side,  and  tucked  under  the 
back.  One  leg  of  each  turkey  may  be  placed  between  the  legs  of  the 
opposite  carcass  in  order  to  hold  the  birds  more  upright  in  the  box, 
or,  if  care  is  taken,  both  legs  may  be  extended  along  the  side  of  the 
opposite  turkey  and  the  same  results  obtained.  The  packing  con- 
tinues first  on  one  side,  then  on  the  other,  until  the  box  is  filled.  The 
last  two  turkeys  should  fit  \ery  tightly  in  the  box  to  prevent  shifting. 

In  either  style  of  packing  the  paper  lining  is  next  folded  over  the 
top  and  the  lid  put  on  for  nailing.  If  only  one  size  of  box  is  used 
the  hens  may  be  packed  crosswise  of  the  box  and  the  toms  length- 
Avise.  Under  either  method  the  main  point  is  to  see  that  all  turkeys 
fit  tightly  in  the  container  and  are  fully  protected  by  the  paper 
lining. 

NAILING  AND   STRAPPING  BOXES 

The  boxes  should  be  securely  nailed.  Sixpenny  cement-coated 
nails  are  used  in  nailing  the  bottoms  of  the  boxes,  using  at  least  two 
nails  at  each  end  of  the  narrow  boards  and  three  nails  at  each  end 
of  the  wide  boards.  Four  such  nails  should  be  used  at  each  end 
of  the  sides.  In  nailing  the  tops  of  the  boxes  smaller  nails  and 
fewer  of  them  should  be  used.  Fivepenny  wire  nails  are  the  most 
desirable ;  and  unless  the  top  boards  are  very  wide  two  nails  at  each 
end  of  each  board  will  be  enough.  If  a  cleated  top  is  used,  four  nails 
at  each  end  of  the  box  will  be  enough  to  hold  the  cover  in  place, 
and  it  will  be  easier  to  remove  the  cover  for  inspection  than  if 
more  nails  are  used. 

The  32-inch  box  should  be  wired  or  strapped  at  each  end  if  ship- 
ment is  to  be  made  to  a  distant  market.  No  strapping  is  necessary 
on  smaller  boxes.  Medium-sized  boxes  should  be  wired  with  only 
one  wire,  directly  around  the  center  of  the  box. 

Wire  is  ordinarily  desirable,  except  wdien  turkeys  are  packed  for 
export  or  for  some  special  contract.  Metal  straps  are  then  used,  but 
they  are  difficult  to  remove  unless  a  crimp  seal  is  used;  and  most 
merchants  object  to  this  or  any  other  device  that  delays  their  opera- 
tions during  the  busy  season.  Thirteen-gage  galvanized  round  wire, 
having  a  tensile  strength  of  not  less  than  300  pounds,  should  be  used 
in  wiring.  The  wire  or  straps  should  be  draw^n  tightly  around  the 
box,  preferably  w^ith  machines  especially  constructed  for  the  purpose. 
Wires  of  any  desired  length  can  be  bought  from  almost  any  hard- 
ware store. 

When  metal  straps  are  used,  they  should  be  not  less  than  three- 
eighths  inch  turned  edge,  or  one-half  inch  flat  metal,  0.015  inch  in 
thickness.     Unless  the  straps  are  crimped  tight,  they  should  be  nailed 
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the  rover  boards  and  the  box  ends.  As  the  wires  require  no  nailing, 
it  is  l)est  to  phic^e  them  about  4  inches  from  each  end;  this  gives 
added  support  to  the  center  of  the  box. 

If  tlie  boards  of  the  oowr  are  not  wide  enoupli  to  cover  the  box 
completely,  the  outside  boards  should  be  flush  with  the  box  sides  and 
any  opening  between  the  boards  should  be  near  the  center. 

BARREL  PACKING 

Barrels  should  always  be  new.  The  side  of  the  barrel  should  bo 
lined  with  parchment  paper  cut  long  enough  to  fold  over  the  toj) 
when  the  barrel  is  packed.  Either  parchment  or  waxed  paper  is 
suitable  and  should  be  bought  in  rolls  wide  enough  so  that  three 
strips  will  com|)letely  line  the  barrel  and  when  folded  over  will 
give  three  thicknesses  of  paper  across  the  top.  Between  each  two 
layers  of  turkeys  and  at  the  bottom  of  the  barrel  a  paper  circular 
lining  cut  to  fit  the  barrel  should  be  placed. 

The  ''squat"  and  the  side  pack  are  both  used.  The  squat  pack  is 
usually  preferred. 

AVhen  squat  packinti  in  barrels  is  to  be  emi)loyed  the  turkeys  are 
cooled  on  racks,  the  heads  being  pulled  down  tightly  between  the 
legs  of  the  birds  while  they  are  stdl  warm,  and  the  legs  folded  up 
along  the  breasts.  If  cooled  in  this  position,  the  turkeys  retain  this 
shape,  which  makes  packing  easy.  After  cooling,  the  turkeys  are 
placed  on  their  butts  in  the  barrel  with  backs  against  the  side  of  the 
oarrel.  Thev  are  packed  as  tightly  as  possible.  When  small  birds 
are  packed  m  this  way  an  opening  remains  in  the  center  of  the 
barrel;  this  opening  may  be  filled  with  turkeys,  placed  breast  down. 
A  sheet  of  paper  is  placed  over  each  layer  of  turkeys,  and  the  oper- 
ation is  continued  until  the  barrel  is  filled,  the  top  layer  of  turkeys 
protruding  an  inch  or  two  above  the  top  of  the  barrel.  The  barrel 
should  then  be  rocked  back  and  forth  until  the  turkeys  are  level  with 
the  top  or  slightly  below  it.  Under  no  condition  should  the  turkevs 
extend  above  the  top  after  they  have  settled  from  the  rocking.  The 
three  thicknesses  or  paper  lining  are  then  folded  over  the  top,  a 
burlap  cover  is  put  on,  and  a  hoop  is  securely  nailed  over  the  burlap. 
The  burlap  covering  should  be  cut  off  about  6  inches  below  the  bot- 
tom of  the  hoo]).  Barrels  are  sometimes  placed  on  top  of  each  other, 
and  if  the  burlap  comes  only  flush  with  the  hoop,  the  weight  of  the 
top  barrel  is  likely  to  pull  the  burlap  loose,  thus  exposing  the 
turkeys. 

AVhen  the  side  pack  is  used  the  bottom  layer  of  turkeys  is  packed 
on  the  sides  with  backs  against  the  barrel  and  the  heads  and  feet 
drawn  in  toward  the  center.  The  heads  of  the  next  layer  are  folded 
under  the  bottom  wings;  the  necks  are  packed  tight  again.st  the 
butts  so  they  rest  on  the  legs  of  the  preceding  turkey.  Fnder  this 
method  neither  the  heads  nor  the  feet  of  any  of  the  turkeys  will 
show  when  the  barrel  is  filled. 

MARKING  THE  PACKAGES 

Boxes  and  barrels  should  be  plainly  stenciled  with  the  gross,  tare, 
and  net  weights,  number  of  birds,  sex,  age,  and  grade.  Private 
brands  or  trade-marks  usually  are  put  on  the  packages  by  the  packer. 
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The  stenciled  li<j:ures  .slionUl  be  at  least  1  inch  high  on  boxes  and  2 
inches  on  barrels.  The  <i:ross.  tare,  and  net  weights  are  usually  shown 
on  the  lower  right-hand  corner  of  the  box,  and  the  number  of  tur- 
keys, grade,  age.  and  sex  on  the  lower  left-hand  corner. 

STATION   (OR  LOT)  " 

NO 


PRIVATE  BRAND 


187 

__I7 

10  U.  S.  PRIME  Y.  T.  170 

When  barrels  are  used,  the  trade-mark  or  private  brand  is  usually 
stenciled  on  the  burlap  and  the  weight  is  stenciled  on  the  side.  If 
the  Government  grades  are  used,  the  grade  name  should  be  stenciled 
on  the  side  and  never  on  the  burlap  covering  alone. 

To  prevent  smudging  from  rubbing,  all  stenciling  should  be  done 
between  the  two  top  hoops  rather  than  on  the  bilge  of  the  barrel.  A 
quick-drying  black  ink  gives  the  best  results. 

SHARP  FREEZING 

If  the  turkeys  are  to  be  shipped  to  a  distant  market  they  should 
not  be  held  in  the  cooler  longer  than  three  or  four  days  before  ship- 
ping. If  necessary  to  hold  them  longer  in  order  to  complete  a  full 
car,  the  carcasses,  as  soon  as  boxed,  should  be  put  in  a  sharp  freezer 
(in  which  a  temperature  of  at  least  0°  F.  or  preferably  —5°  is 
maintained)  and  allowed  to  stand  for  24  hours.  This  gives  them  a 
hard  chilling  and,  if  shipped  at  once,  they  will  carry  to  market  with 
practicall}^  no  danger  of  spoilage.  They  should  never  be  put  into 
the  sharp  freezer  until  all  animal  heat  has  been  thoroughly  removed 
from  the  carcasses  and,  once  in  the  freezer,  should  remain  there  until 
shipped. 

Handling  boxes  of  turkeys  requires  special  care.  The  boxes  should 
never  be  stood  on  end,  and  they  should  be  handled  with  as  little  jar 
as  possible.  Even  though  carefully  packed,  the  birds  are  easily  dis- 
lodged in  the  box  before  they  are  hard  chilled,  and  if  packed  on  end, 
they  have  a  tendency  to  settle  down  and  leave  a  vacant  space  at  the 
top  of  the  box.  The  practice  of  placing  the  boxes  upside  down  in 
the  freezing  room  to  flatten  the  breasts  is  of  doubtful  value  and 
necessitates  considerable  handling. 

In  packing  the  boxes  in  the  coolor  or  freezer  rooms  they  should 
be  stripped  with  slats  at  least  five-eighths  inch  thick  between  the  lay- 
ers of  boxes  to  allow  the  cold  air  easy  access  to  each  box.  If  slats 
are  not  available,  the  boxes  should  be  so  spaced  that  each  successive 
row  will  rest  on  the  edges  of  the  row  underneath.  This  will  leave 
an  open  space  between  rows  nearly  the  width  of  the  box. 
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SHIPPING  INVOICES 

A  sliipjHT  slumKl  make  a  comnlete  ittMuizcd  invo  :    tlic 

contents  of  eacli  car  shippotl.  Ihe  invoice  should  contain  the  fol- 
lowing information:  Phice  and  (hite  of  sliipnient,  name  and  address 

>f  the  receiver,  car  initials  and  number,  car  routing,  car-seal  num- 
i)ers,  and  a  list  of  the*  contents  of  the  car  showing  the  ninnlH*r  of 
packages  of  each  weight,  class,  and  grade.  A  coj)y  of  this  invoice 
-liouM  he  mailed  immediately  to  the  receiver,  so  that  he  can  offer  the 

:!r  for  sale  before  it  arrives.  When  grading  is  done  by  a  licensed 
( iovernment  grader,  all  these  items,  together  with  other  detailcil 
information,  will  be  given  on  the  grading  certificate  issued  on  each 

ar  lot  graded.     It  is  well  to  forwartl  a  copy  of  this  certificate  to  the 

CAR  LOADING 

The  refrigerator  car  should  be  iced  24  hours  l)efore  loading,  in 
warm  weather,  and  V2  hours  lud'ore,  in  cold  weathei*.  The  tempera- 
ture of  the  cai-  slioiild   be  rivjuced  at   least   to   fi-eezinji.     When  the 
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pieces  are   placed   vertically,   uu*    luai    the   ci  iit(  r   ui  Each 

side  Is  braced  \u  the  same  way.  ami  the  Ijraclnys  nr^  4  Inch 

crosHplwes   .<et    between    the   upright k.     Note   the   .sIjh  o   layerH 

of  boxes,  and  the  vertical  and  horizontal  bracing,  which  i;eimitti  air  circulation 
and  rapid  cooling 


movemei  irket  will  require  three  to  four  days  crushed  ice 

-should  be  u>ea,  with  10  to  15  per  cent  of  salt  added,  depending  upon 
weather  conditions.  Under  ideal  conditions  each  1  per  cent  of  salt 
added  will  lower  the  temperature  of  the  car  1°  F.  below  the  tempera- 
ture obtained  when  ice  alone  is  used. 

The  car  should  be  examined  before  loading  to  make  .sure  that  the 
drainpipes  are  oi)en,  the  ice  bunkers  are  in  good  condition  and 
efficiently  filled,  enough  floor  racks  are  available,  the  car  is  well 
cleaned,  and  the  doors  fit  tightly. 

Always  place  barrels  and  boxes  on  the  floor  racks,  which  are 
usually  part  of  the  refrigerator-car  equipment;  never  place  them 


28  FAKMEKS'    BULLETIX    16  94 

on  the  floor  of  the  car.  When  loading  the  car,  begin  in  the  ends 
and  load  toward  the  doors  in  the  center. 

Boxes  should  be  packed  lengthwise  of  the  car,  their  ends  tight 
against  each  other  but  the  rows  2  or  3  inches  apart.  Strips  of  wood 
one-quarter  or  one-half  inch  thick  should  be  placed  between  the 
boxes  crosswise  of  the  car  to  allow  air  circulation  throughout  the 
car  and  to  hold  the  boxes  in  place.  (Fig.  14.)  Ordinary  building 
lath  makes  good  stripping,  or  strips  may  be  ordered  cut  to  the 
width  of  the  car.  The  strips  should  be  held  in  place  with  four- 
penny  or  fivepenny  nails,  one  strip  on  top  of  each  end  of  the  box. 
One  nail  for  each  box  is  enough,  as  side  shifting  is  not  so  likely  as 
end  shifting.    The  boxes  should  be  j^acked  as  tightly  as  possible. 

Any  vspace  left  in  the  center  of  the  car  should  be  securely  wedged 
with  wooden  bracing.  The  car  should  not  be  filled  more  than 
three-fourths  of  the  way  to  the  top,  as  the  temperature  at  the  top 
of  the  car  is  always  several  degrees  higher  than  at  the  bottom.  An 
ordinary  refrigerator  car  two-thirds  full  will  easily  carry  between 
20,000  and  25,000  pounds. 

A  FINAL  WORD 

A  good  turkey  is  a  valuable  food  product.  At  a  retail  price  of 
40  cents  a  pound,  a  IS-pound  turkey  cost^s  the  customer  $6.  It  is  to 
the  interest  of  the  producer,  packer,  and  retailer  to  see  that  the 
customer  is  satisfied  with  her  purchase,  so  that  she  not  only  will 
continue  to  use  turkey  as  the  center  of  the  Thanksgiving  and  Christ- 
mas dinners,  but  will  buy  one  occasionally  at  other  times  as  well. 

Only  through  extreme  care  in  breeding  and  rearing  and  in  dress- 
ing and  marketing  can  good  turkeys  be  offered  on  the  retail  market. 
The  cost,  time,  and  labor  involved  in  careful  preparation  for  market 
may  not  seem  worth  w^hile  to  the  careless  producer  or  dealer,  yet 
it  is  only  by  placing  a  quality  product  on  the  market,  thereby  en- 
couraging consumi^tion,  that  producers  can  expect  to  market  the 
annual  turkey  crop  at  a  profit  that  will  justify  large  production. 
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PREPARING  APPLES 
FOR  MARKET 

in  BARRELS 
and  BASKETS 


GRADING  AND  ATTRACTIVENESS  of  the  pack 
are  important  factors  in  determining  the  prices 
growers  receive  for  their  apples.  The  harrel  is  used 
as  a  container  for  apples  in  the  eastern  and  central 
l^arts  of  the  United  States.  The  bushel  basket  is  used 
in  these  regions  and  is  also  used  extensively  in  Colo- 
rado, Idaho,  and  Utah.  Use  of  the  bushel  basket, 
particularly  the  straight-sided  type,  has  increased. 
Machines  of  various  types  are  largely  used  for  sizing 
the  apples,  which  are  graded  by  hand  as  they  move  on 
canvas  or  roller  conveyors  toward  the  sizing  device. 

Official  standards  for  apples  packed  in  barrels 
and  baskets  have  been  issued  by  the  United  States 
Department  of  Agriculture,  and  Federal-State  in- 
spection service  is  available  in  important  commer- 
cial producing  districts.  Federal  inspection  service 
is  available  at  important  markets.  Standards  and 
inspection  services  are  widely  used. 

Barrels  and  baskets  should  be  well  faced  and  well 
filled  to  insure  a  tight  pack.  Barrels  must  be  prop- 
erly headed  to  avoid  unnecessary  bruising  of  the 
contents.  Various  devices  are  used  in  packing  the 
baskets.  Shredded  oiled  paper  should  be  distrib- 
uted among  the  apples  intended  for  storage,  as  they 
are  packed,  to  prevent  or  reduce  damage  from  scald. 
Containers  should  be  plainly  marked  with  descrip- 
tions of  their  contents. 

Packing  houses  should  be  convenientl}^  and  prop- 
erly located,  with  adequate  lighting  facilities,  and 
so  arranged  that  fruit  passes  directly  through  them 
from  receiving  platform  to  loading  space. 

Both  loose  and  packed  fruit  must  be  handled  with 
great  care  to  avoid  bruising.  If  not  to  be  mar- 
keted immediately,  packed  fruit  should  be  placed  in 
cold  storage  promptly.  Car-lot  shipments  should  be 
so  loaded  as  to  prevent  damage  through  shifting  of 
packages  in  transit. 

This  bulletin  is  a  revision  of,  and  supersedes,  Farmers' 
Bulletin  1080,  Preparation  of  Barreled  Apples  for  Market. 


Washington,  I>.  (I.  Issued  January,  1933. 
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CHANGING  CONDITIONS 

A  MOVEMENT  TOWARD  concentrating  the  apple  industry  in 
the  more  favorable  locations  and  eliininatin«r  many  farm  orchanls 
has  been  taking  place  since  1912.  This  has  been  particularly  true 
in  some  parts  of  the  barrel-and-basket  apple  region,  and  should 
facilitate  the  use  of  iv^<  +  ""  ....-ti,-»-K  ..,i,i  equipment  in  piopnring 
ipples  for  market. 

In  the  eastei-n  and  rLinrai  j>ai  i^  ui  mo  United  States  api)les  are 
usually  packed  in  barrels  or  bushel  baskets.  In  Coloi*ado,  Idaho, 
md  Utah,  the  barrel  is  not  used,  but  the  basket  is  usihI  extensively. 
This  territory  comprises  the  barrel-and-basket  region  and  during  the 
period  1927  to  1931  it  annually  ))roduced  more  tlian  half  of  the  com- 
mercial apple  crop  of  the  United  States.  The  average  for  the  5-year 
jjeriod  was  61  per  cent.  Since  1922  an  increasing  proportion  of  apples 
have  been  j)acKed  in  bushel  baskets. 

The  competition  from  a  large  tonnage  of  carefully  graded  boxed 
ipples  has  resulted  in  a  more  exacting  market  and  lias  em))hasized 
I  he  importance  of  the  closest  study  of  the  details  of  operation  and 
K|uij)ment  in  marketing  apples  pa<k<Ml  in  barrels  and  bushel  baskets. 
Well-chosen  equipment,  up-to-date  methods,  and  careful  supervision 
of  crews  are  necessary  to  insure  a  well-graded  and  attractive  product, 
and  lowered  costs  ai*e  necessary  to  meet  competition. 

HARVESTING 

Much  fruit  reaching  the  markets  each  season  is  greatly  impaired  in 
quality  by  being  i)icked  at  the  wrong  stage  of  maturity — either  too 

'This  bulUtin  is  Ijased  in  large  part  upon  Farmers'  Biillftin  No.  1080.  Preparation  of 
Parrelod    Apphs    for   Mark.t.    hy   W.    M.    S'.  ntt.    TI.    C.    U^'tzel,   H.    W.    Samson,    and    M. 

ST,..;ktMM.   f.iMii-  '  Kconomicg. 
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early  or  too  late  for  best  results.  This  mistake  may  be  made  because 
of  failure  to  understand  when  the  fruit  should  be  picked,  failure  to 
interpret  correctly  under  field  conditions  the  factors  that  indicate 
the  proper  stage  of  maturity,  or  because  such  factors  as  available 
labor  and  weather  conditions  make  it  difficult  to  pick  the  fruit  at  the 
proper  stage. 

TIME  OF  PICKING 

Varietal  characteristics,  seasonal  variations,  cultural  practices,  and 
other  factors  affect  the  maturity  of  apples.  The  three  of  greatest  im- 
portance in  determining  when  to  pick  the  fruit  are  :  (1)  The  degree  of 
yellowing  in  the  unblushed  or  uncolored  portion  of  the  fruit;  (2) 
the  firmness  of  the  flesh  of  the  fruit,  which  can  be  accurately  meas- 
ured by  pressure-test  apparatus:  and  (3)  the  way  the  fruit  is  holding 
to  the  tree  or  the  ease  with  which  it  may  be  picked.  For  the  details 
of  these  maturity  tests  and  for  statements  of  the  proper  time  to  pick 
a  number  of  important  commercial  varieties,  growers  should  consult 
Department  Bulletin  1448  of  the  United  States  Department  of 
Agriculture. 

Certain  other  indications  of  ripeness,  such  as  degree  of  red  color 
and  color  of  the  seeds,  have  been  used  to  some  extent.  Most  normally 
colored  fruit  of  red  or  striped  varieties  is  ready  to  harvest  if  it  has 
attained  the  proper  size  and  if  it  separates  readily  from  the  spurs. 
For  yellow,  green,  and  russet  varieties  the  size  of  the  fruit  together 
with  ease  of  separating  the  stems  from  the  spurs  is  frequently  used 
as  a  maturity  test.  Fruit  is  usuallj^  not  ready  if  it  clings  to  the 
spurs  so  tightly  that  the  stems  are  pulled  out  or  the  spurs  are 
broken. 

Red  color  is  not  always  a  reliable  index  of  maturity,  as  the  degree 
of  color  varies  with  the  season,  the  size  of  the  crop,  the  vigor  and  age 
of  the  tree,  soil  conditions,  and  other  factors.  Frequently,  in  an 
attem^Dt  to  obtain  good  color,  a  crop  of  pale  fruit  is  allowed  to  hang 
so  long  that  it  is  overripe  when  harvested.  The  degree  of  yellowing 
in  the  unblushed  portion  of  the  fruit  is  considered  a  better  criterion 
of  maturity  than  is  the  degree  of  red  coloration.  Brown  color  of 
seeds  is  not  a  reliable  index  of  maturity,  as  colored  seeds  are  often 
found  in  immature  fruit,  but  it  is  certain  that  the  fruit  is  not  ready 
to  pick  before  the  seeds  turn  brown.  No  one  test  is  considered  en- 
tirely reliable  as  an  indicator  of  the  best  time  for  picking. 

Fruit  harvested  when  immature  is  inclined  to  scald  in  storage  and, 
in  extreme  cases,  may  shrivel.  Its  quality  and  flavor  may  be  im- 
paired. On  the  other  hand,  if  it  is  allowed  to  become  overripe  on  the 
trees  it  will  not  keep  so  long  in  storage.  To  get  the  best  results  in 
storage  and  in  the  markets,  each  variety  should  be  considered 
separately. 

Maturity  is  not  so  important  in  the  case  of  summer  varieties  of 
apples  not  intended  for  storage.  The  larger  apples  of  summer 
varieties  are  sometimes  picked  for  cooking  as  soon  as  they  are  large 
enough  to  meet  the  demands  of  the  market. 

NUMBER  OF  PICKINGS 

Most  growers  remove  all  the  fruit  from  the  trees  at  one  picking, 
although  some  make  two  or  more  pickings  during  the  season.  The 
advisability  of  making  more  than  one  picking  depends  upon  a  num- 
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which  the  color  and  size  of  the  fruit  is 
atftHttni  by  I  lit*  Umii  cm  tin-  irtu's  is  onr.  If  trors  nro  liravilv  loaded 
it  may  lx»  advisable  to  piek  the  apples  cm  the  outside  of  tlie  trees, 
especially  the  larger  and  bettor  colored  specimens,  permittinjf  the 
limbs  to  lift  and  expose  the  poorly  colorc»cl  fruit  to  the  sun.  Such 
thinning  also  tends  to  bring  al>out  an  increase  in  the  size  of  the 
fruit   that  remains  on  the  trees.     Of'        '  that  influence  the 

advisability  c)f  making  one  or  more  )  :  Amount  and  cost 

of  available  labor,  market  conditions,  average  cjuality  of  the  croj), 
weather  conditions,  and  lengtli  of  time  before  frost  is  likely  to  occur. 
The  seconcl  picking  is  usually  made  within  a  week  or  10  days  after 
the  first.  Two  pickings  are  more  expensive  than  one  because  of  the 
additional  time  required,  though  the  increase  in  the  market  value  of 

METHOD  OF  PICKING 

When  picking  apples  the  stems  should  l)e  separai...  .......  ....     i....- 

either  by  giving  the  fruit  a  slight  rotating  motion  combined  with  a 
sharp  upward  twist  or  by  exerting  a  slight  pressure  with  the  thumb 
or  forefinger  at  the  joint  of  the  stem  and  spur,  just  as  the  fruit  is 
pulled.  The  stem  should  not  be  torn  out,  as  apples  that  have  been 
skin-broken  in  this  way  are  more  subject  to  decay  in  storage. 

If  twigs  or  spurs  are  pulled  off  with  the  fruit  they  are  likely  to 
;  ause  stem  punctures  during  hauling  and  packing,  and  since  fruit 
is  borne  on  the  same  spurs  year  after  year,  subsequent  crops  may  be 
reduced.  Some  varieties  lose  their  spurs  very  readily  eyen  when 
the  pickers  use  reasonable  care,  but  growers  should  insist  that  these 
spurs  be  removed  before  the  fruit  is  placed  in  the  picking  recepta- 
cles even  if  the  speed  of  the  work  be  reduced.  Satisfactory  results 
require  that  the  work  of  each  picker  be  inspected  from  time  to  time 
bv  tlio  grower  or  a  coinpetent  foreman. 

PICKING  UTENSILS 

Drop-bottom  buckets,  canvas  sacks,  and  round  half-bushel  bas- 
kets are  the  most  common  apple-picking  receptacles.  The  use  of 
drop-bottom  buckets  has  increased  rapidly.  Hamper  baskets  are  used 
extensively  as  picking  utensils  in  the  apple  sections  of  Delaware  and 
Vpw  Jersey. 

The  rigid  sides  of  the  drop-bottom  bucket  protect  the  fruit  from 
•  ing  bruised  when  the  picker  presses  the  bucket  against  a  ladcler  or 
a  limb.  The  canvas  drop  bottom  is  in  the  form  of  a  tube  and  can 
be  folded  or  pulled  up  and  fastened  so  as  to  dose  the  opening  while 
the  bucket  is  being  filled.  Tlie  canvas  protects  the  apples  when  they 
are  dropped  on  the  l)Ottom  of  the  bucket,  and  enables  the  picker 
to  transfer  the  contents  to  a  field  box  or  basket  without  bruising. 
The  rim  of  the  bucket  should  be  well  padded  and  the  bucket  should 
be  equipped  with  canvas  straps  so  that  it  can  be  attached  ccjmfort- 
ablv  to  the  picker's  shoulders,  permitting  the  use  of  both  hands  in 
picking.  (I*ig.  1.)  It  is  desirable  to  have  the  picking  bucket 
somewhat   flattened  on  one  side,  to  fit  against  the   picker's  body. 

one  type  of  drop-bottom  bucket  the  circumference  at  the  bottorn 

slightly  greater  than  that  at  the  top.     It  is  cl;n»<i»<1  ih-.u  rl,;^  re- 

ices  bruising  injury  when  the  bucket  is  emptied. 
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Picking  sacks  differ  widely  in  design  and  in  material.  The  drop- 
bottom  canvas  sacks  (fig.  2)  holding  about  one-half  bushel  are 
equipped  with  straps  that  hold  them  securely  in  front  of  the  body  as 

the  picker  works.  The  sack  is  a  canvas 
tube  held  open  at  the  top  by  a  wire 
frame.  On  the  bottom  of  the  tube  is  a 
snap  or  rings  with  which  the  sack  may 
be  closed  by  folding  up  the  tube  and  at- 
taching it  to  a  ring  or  hooks  on  the  front. 
These  sacks,  like  drop -bottom  buckets, 
are  more  convenient  than  baskets  be- 
cause they  are  so  held  in  place  that 
pickers  have  free  use 
of  both  hands.  Their 
chief  disadvantage  is 
the  greater  possibility 
of  bruising  the  fruit 
because  their  sides  are 
flexible. 

Bound  picking  bas- 
kets holding  approxi- 
mately o  n  e  -  h  a  1  f 
bushel,  used  in  all  the 
eastern  apple-growing 
districts,  usually  are 
made  from  staves,  and 
equipped  with  wire 
bails  or  wooden 
handles.  The  rigid 
sides  of  these  baskets  protect  the  fruit  from  pres- 
sure. When  harvesting  tender  varieties  such  pro- 
tection is  essential.  Pickers  often  place  the  baskets 
in  a  tree  crotch  or  hook  them  over  a  limb,  and  then 
toss  the  fruit  into  them  from  a  distance  of  several 
feet,  causing  severe  bruises  and  often  broken  skins. 
It  the  baskets  are  padded  or  lined  with  corrugated 
paper  the  fruit  is  somewhat  protected  from  such  in- 
jury. The  baskets  should  be  fitted  with  S-shaped 
hooks  to  enable  pickers  to  move  them  frequently 
and  use  both  hands  when  picking  from  ladders. 

The  correct  method  of  emptying  baskets  or  sacks 
should  repeatedly  be  impressed  on  the  pickers. 
Care  should  be  taken  not  to  drop  the  fruit.  When 
baskets  are  emptied  into  lug  boxes  they  should  be 
lowered  to  the  bottom  of  the  boxes  and  inverted 
gently,  or  the  boxes  should  be  tipped  so  that  the 
fruit  rolls  from  the  baskets  gently  down  the  side  of 
the  boxes.  Drop-bottom  buckets  or  sacks  can  be 
emptied  without  bruising  the  fruit  if  the  bottom  of 
the  sacks  rest  on  the  bottom  of  the  containers  when  the  sacks  are 
opened. 

Each  of  these  utensils  is  peculiarly  adapted  to  certain  uses  and  one 
can  not  be  recommended  to  the  exclusion  of  the  others.     Successful 


Figure  1. — The  rigid  sides  and 
padded  rim  of  this  drop-bottom 
picking  bucliet  protect  the  fruit 
from  being  bruised 


Figure  2.  —  Drop- 
bottom  canvas 
picking  sack. 
Many  growers 
use  homemade 
burlap  sacks 
holding  about 
three-fourths  of 
a  bushel,  made 
easily  and 
quickly  from 
burlap  bags  with 
comparatively  no 
expense.  Such 
bags  must  be  in- 
verted  to  be 
emptied  and  this 
usually  causes 
more  apples  to 
be  bruised,  there- 
fore they  are 
generally  recog- 
nized as  less  de- 
sirable than  the 
drop-bottom  type 
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•  1     :  .     lit*  kind  of  pickiii;^  ^1  is  largely  a  matter  of  mana^e- 

ent,  and  two  types  can  often  be  used  to  advanta<:i*. 

LADDERS 

Several  types  of  picking  ladders  are  in  eonnnon  nse.  The  ordinary 
.aiglit  ladih'r.  althoii«:h  still  use<l  extensively  in  most  seetions.  is 
iipidly  being  displaceclby  improved  types.  Its  chief  disadvantage 
its  fop-heavy  tendency,  which  makes  it  diflicult  to  set  it  st»curely 
Lrain>-t  small  branches  without  breaking  them  and  knocking  off  fruit. 
)ne  desirable  modification  of  this  huMer  has  a  broad  base  and  t5i|H  i 
•  ward  the  top.  This  constru<'ti(m  give<  n  better  distribution  ol  ;  . 
weight  an<l  makes  the  ladder  corresp-  ier  to  handle. 

'J'he  ])ointe<l  ladder  is  probably  m<  ly,  as  it  is  light  and 

an  be  placed  against  a  limb  or  fork  that  would  not  support  a  com- 
lon  straight  ladder.  For  picking  in  the  tops  of  high  trees  exten- 
lon  ladders  are  desirable  and  make  it  possible  to  gather  fruit  which 
'udd  not  be  reached  in  any  other  way. 

I'sing  such  lad<lers  is  better  than  allowing  pickers  to  climb  the 

trees.     Climbei-s  in  heavy  shoes  are  likely  to  split  the  crotches  and 

])eel  the  bark.     It  is  generally  necessary  to  climb  for  i)art  of  the 

ruit  borne  in  the  center  of  the  tree;  much  injury  to  tlie  tree  through 

iich  climbing  may  be  prevented  if  the  pickers   wear  rubber-soled 

hoes  or  leather  shoes  without  heels.    When  picking  fruit  from  the 

mps  of  high  trees,  time  may  be  saved  by  lowering  tilled  utensils  to 

the  ground  with  a  rope. 

Stepladders  of  various  kinds  are  especially  satisfactory  in  harvest- 
ing fruit  from  small  trees  and  from  the  lower  branches  of  large 
trees.  The  most  desirable  types  are  wide  and  flaring  at  the  bottom. 
narrow  at  the  top,  an<l  supported  by  but  one  prop.  Such  ladders  can 
be  "  set "  quicklv  and  securely,  if  the  ground  is  level,  without  knock- 

BASIS  ON  WHICH  PICKERS  ARE  PAID 

Undoubtedly  pickers  will  work  faster  if  paid  on  a  piecework  basis 
iistead  of  a  straight  day  wage.     The  piecework  basis  is  advantage- 
us  if  there  is  a  labor  .shortage  or  if  low-cpiality  fruit,  heavy  drop- 
ping, or  any  otlier  circumstance  demands  cjuick  removal  of  the  crop. 
Pickers  generally  make  better  w^iges  on  piecework  and  any  tendency 
nward  carelessness  can  be  avoided  by  strict  supervision.     If  the 
grower  does  not  su])erintend  the  picking,  the  damage  caused  by  care- 
lessness may  more  than  offset  the  advantage  of  the  increased  quantity 
f)f  fruit  picked.     AVork  done  by  each  picker  can  be  accurately  checked 
y  requiring  that  a  check  bearing  an  identifying  number  be  placed  in 
each  basket  or  box  as  picked.     If  th'  are  a<lequate  and  if  the 

"supervision  is  careful  enough,  the  pi'  system  can  be  employed 

iiccessfully  in  picking  crops  of  high  quality. 

HANDLING  FRUIT  PROM  TREE  TO  PACKING  TABLE 

If  fruit  is  packed  at  a  central  packing  house  or  at  a  permanent 
Irx^ation  in  the  orchard,  as  is  done  in  many  commercial  orchards,  the 
fruit  is  delivered  to  the  packing  point  in  boxes,  crates,  barrels,  or 
baskets.  If  the  crop  is  packed  on  tables  that  are  moved  from  place 
to  place  in  the  orchard  the  fruit  usually  is  carried  to  the  tables  in 
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btaskets  or  field  crates.  Crates  and  boxes  are  the  best  containers  for 
moving  fruit  to  tlie  packing  slied.  as  tliey  can  be  handled  conveniently 
and  stacked  securely  in  storage  or  during  hauling,  without  bruising 
the  fruit. 

A  durable  slatted  crat^  which  holds  about  a  bushel  is  extensively 
used.  (Fig.  3.)  The  best  lug  boxes,  holding  about  a  bushel,  are 
made  of  heavy  material,  with  handholes  at  the  ends  and  cleats  across 
the  tops.  Providing  the  pickers  at  all  times  with  plenty  of  field 
crates  saves  time.  In  handling  and  hauling  tlie  fruit  to  the  packing 
shed  care  to  avoid  bruising  and  consequent  financial  loss  is  necessary. 


Figure  3. — Slatted  crates  holdinu;  about  a  bushel  each  are  extensively  used  in  hauling 
apples  from  orchard  to  packing  house 


GRADING  AND  PACKING 

Grading  is  sej)arating  the  fruit  into  classifications  according  to 
the  degree  of  freedom  from  blemishes  or  defects,  and  the  amount  of 
color  in  red  or  striped  varieties.  The  fruit  is  sized  by  machinery  in 
most  large  commercial  packing  houses.  Where  it  is  done  by  hand, 
however,  grading  and  sizing  constitute  one  operation.  Grading  and 
packing  can  be  most  satisfactorily  done  in  packing  houses  or  under 
shelter. 

The  principal  containers  used  for  the  commercial  apple  crop  in  the 
region  east  of  the  Rocky  Mountains  are  the  barrel  and  the  straight- 
sided  bushel  basket.  The  bushel  basket  is  also  largely  used  in  the 
Rocky  Mountain  States.  Dessert  and  early  varieties  are  mostly 
packed  in  bushel  baskets,  while  the  barrel  is  largely  used  for  export 
trade  and  for  some  storage  varieties.  The  December  1,  1931,  cold- 
storage  holdings  showed  that,  of  the  apples  stored  in  bushel  baskets 
and  barrels,  62  per  cent  were  in  baskets  and  38  per  cent  in  barrels. 
For  December  1,  1930,  the  corresponding  figures  were  61  per  cent 


PT?FPAP1^  ^TAT»KPT  lY   RAnnELS  ANP  BASKI 

:,....   iiU  whereas  for  ti.    x         .     .  .  iiuMings  •  :         , 

years  the  figures  were  39  per  cent  in  baskets  and  61  per  cent  in 

!  rrels. 
Fhe  United  States  Department  of  Agriculture  official  standards 
lor  apples  as  issued  in  Aujriist,  1931,  pn)vide  for  and  define  the  fol- 
lowing j^rades:  Tnitetl  States  Kjuh'V.  United  Stnt^w  \f).   i^  United 
States  ComnieninI,  I'liitetl  St  1  Early,  Ti  tcs  Utility. 

United  States  Utilifv  Kai  h  .  ■  itimi.  I'nit.  Hnil.  mikI 

1 1  classified. 

A I    IS   eSS(*nllii  I     til. II     i^i<|i|«i.^iii''iwnij,iii»     i\ii«>t>     ill*      iriinii'iit'iii.-!*»*    111* 

grades  being  packed,  and  that  the  grading  bo  carefully  supervised. 
Care  is  required  at  all  sta<res  of  the  grading,  sizing,  and  packuig  proc- 
esses to  avoid  unnecessary  bruising  of  the  fruit  and  consecpient  price 
discount. 

If  the  fruit  is  to  be  held  for  some  time  before  being  packed  it 

should  be  properly  stored,  otherwise  it  should  be  i)acked  as  soon  as 

possible  and  removed  to  storage.     In  producing  sections  toward  the 

South  the  common  and  most  desirable  practice  is  to  pack  the  fruit  as 

^    :     t  is  picked  and  remove  it  to  storage  n     ■••''••  ■-,■   |  ,     :^^. 

GRADING  TABLES 

A|..  .i.-rv|M  ....*i  v.»..,.is  or  buiiap  grading:  ...  .-.  ».i.-  i.*.,.*,.  ...t 
used  almost  exclusively  when  fruit  is  graded  in  orchards  and  to  some 
extent  in  packing  houses. 

APKON     TABIJ5 

The  apron  table  or  a  variation  of  it  is  commonly  used  in  all 

sections.     The  table  shown  in  Figure  4  is  a  typical  one  for  packing 

in  the  orchard.     The  bed  of  this  table  is  slatted  so  that  trash  falls 

through,  and  inclined  so  that  the  fruit  as  it  is  graded  rolls  to  the 

lower  end.    Here,  upon  the  opening  of  a  stop  or  trap,  it  is  lowered  by 

means  of  an  apron  into  the  l)arrel  or  basket.     The  end  of  the  table 

where  the  packing  is  done  tai>ers  to  an  opening  aproximately  1  foot 

ide.     Fruit  to  be  packed  is  emptied  from  field  boxes  or  baskets 

onto  the  table  or  into  a  large  bin  from  which  it  is  fed  to  the  table 

through  a  chute.     This  method  may  cause  unnecessary  bruising. 

This  type  of  table  is  popular  because  work  can  l>e  done  rapidly 

ii  it.     It  is  not  altogether  satisfactory,  as  the  fruit  frequently  crowds 

past  the  sorters  and  encourages  carelessness.     The  graders  miKst  .sort 

out  both  defective  and  undersized  fruit  and  the  actual  sorting  takes 

place  as  the  fruit  is  pushed  or  rolled  along  to  the  end  of  the  table, 

which  is  freqii'  *  ♦''  ^'"*'*   ^  ^mH  that  the  ap*  '  '    '  '  <  *  ^'^  *' nroughly 

inspected. 

Wliere  two  graa«j<  aif  jja<ked.  it  is  cu^iniuai  \  i<j  iiiuu\l'  ti»e  culls 

1(1  the  second-grade  fruit  into  baskets  or  barrels  and  nl!'»w  the  first- 

:  ade  fruit  to  run  over  the  table.     When  one  of  two  •  -  sorted 

It  the  sorters  should   always  remove  that  grade  ^■'  ing  the 

laller  proportion  of  the  fruit,  in  order  to  reduce  handling  to  a 

■  iniinum  and  to  allow  the  grade  constituting  the  larger  part  of  the 

)!  uit  to  be  run  over  the  apron  into  the  barrel.     The  man  who  packs 

!ie  barrel  is  usually  responsible  for  maintaining  the  grade.     He  has 

large  of  the  crew  at  his  table,  and  assists  in  the  sorting  by  going 

ver  the  fruit  as  it  pa.sses  into  the  barrel. 

148057°— .33 2 
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CAJiVAS    OR    BURLAP    TABLE 


The  second  type  of  grading  table  is  made  of  canvas  or  burlap 
stretched  over  a  4-cornered  frame  that  is  longer  than  it  is  wide. 
Fruit  is  not  run  over  an  apron  into  the  barrel  as  with  the  apron 
table.     The  apples  must  be  sorted  by  hand  into  baskets,  in  which 


Figure  4. — Apron  grading  table  in  common   use.     The  apples  in   the  corner   pockets 
have  been  selected  for  use  in  facing 

they  are  lowered  into  the  barrels.  The  advantage  of  this  table  is 
that  all  apples  are  carefully  inspected  as  they  are  removed  by  the 
sorters.  Although  as  a  rule  this  is  slower  than  handling  the  fruit 
over  an  apron  table,  the  sorters  soon  become  skilled  and  fast  with 
practice. 


PRKPAIl  ASKETH 

Ciii  .'c'essary  in  inana«j:injr  oitlu  i        .      of  tablo  if  the  best 

rosults  are  to  b«»  obtaineil.  On  the  apron  Uih\o  the  fruit  is  of(<Mi 
l)rui}^eil  by  beiiij;  crowded  ah)n^  with  tlie  picking  baskets  as  they 
re  bein«r  emptied.  Sorters  at  canvas-topped  tables  shoiihl  be  cau- 
lioned  a«rainst  throwing  apph's  into  the  baskets  into  which  they  are 
l»eing  graded.  Such  injury  nniy  be  avoided  to  a  considerable  extent 
by  using  padded  baskets. 

SIZING  AND   SIZING  MACHINES 

Appk's  arc  sized  botli  by  machines  ami  by  haml.     M<»>1  ma<  inii<'< 
used  in  l)arrel  and  basket  i)acking  size  the  fruit  by  measurement, 
vliereas  the  most  popular  nnichinc  used  for  sizing  boxed  apples, 
izes  by  weight. 

Various   sizing    practices    according    to   trade    requirements    are 

nsed  throughout  the  barrel-and-basket  sections.     One  common  prac- 

( ice  is  to  separate  the  fruit  into  size  ranges  of  2^,4  ^^  2^/^  inches  in 

liameter  and  2V^  inches  and  larger.     The  latter  ranpe  usually  in- 

hides  the  greater  part  of  most  crops.     Some  fruit  is  packed  2% 

inches  and  larger.     Considerable   fruit,  particularly   in   baskets,   is 

|>acked  in  i/j-inch  size  ranges,  214  to  2^2  inches,  2'/^  to  2%  inches, 

ind  2%  ^^  ^  inches,  or  2«'54  inches  and  larger.     Various  other  size 

lassifications  such  as  2^/4  to  2%  inches  are  used  to  a  limited  extent. 

The  sizing  can  be  done  more  rapidly  and  accurately  by  the  mechan- 

■al  sizer  than  by  hand,  and  the  use  of  the  machine  enables  the 

L^rower  to  give  more  attention  to  the  grading,  since  the  sorters  are 

not  concerned  with  tlie  size.     For  sizing  in  '/^-inch  ranges  the  me- 

hanical  sizer  is  of  a  value  even  greater  tium  when  apples  are  divided 

into  only  two  sizes,  since  it  makes  possible  a  uniformly  sized  pack 

with  inexperienced  help. 

The  sizing  machines  used  most  extensively  for  barrel  and  basket 
])acking  consist  of  two  principal  parts — canvas  or  roller  conveying 
belts  on  which  the  fruit  is  sorted  or  graded,  and  the  sizing  device 
])roper.  The  fruit  is  delivered  to  the  grading  belt  as  it  comes  from 
the  orchard  and  is  sorted  as  it  moves  toward  the  sizer. 

The  sizing  device  of  one  of  the  most  j)opnlar  tyi)es  of  machine  con- 

ists  of  a  series  of  endless  belts  composed  of  rings.     (Fig.  5.)     The 

ings  in  each  belt  are  of  a  size  different  from  that  of  the  rings  in  the 

rher  belts.    Two  to  four  such  belts  are  so  arranged  that  the  fruit 

loves  from  the  one  having  the  smallest  rinps  to  that  with  the  largest 

1  ings.    As  the  ai^ples  are  delivered  onto  these  chain  belts  from  the 

grading  belt  the  smallest  drop  through  the  rings  of  the  first  and  the 

larger  are  carried  on  to  the  next  l>elt.     AVhere  two  chain  belts  are 

used  the  fruit  too  small  to  be  packed  droj^s  through  the  first,  which 

-   usually  comjKJsed   of  2Vt-inch  rings.     The  rest  of  the   fruit    is 

arried  to  the  second  chain,  composed  of  2i/^-inch   rinjrs,  through 

hich  all  the  apples  with  diameters  between  2^4  and  2Vi>  mches  drop. 

I  he  remaining  apples,  2^^  inches  or  more  in  diameter,  are  carried  by 

short  conveying  belt  to  a  packing  bin  equipped  with  an  apron. 

The  sizing  chains  are  inclined  or  otherwise  arranged  so  that  the 

jOsition  of  the  apples  is  changed  several  times  as  they  arc  carried  over 

the  rings.    In  varieties  with  a  long  shape  this  is  necessary  in  order  to 

obtain  the  measurement  of  the  cross  diameter,  the  dimension  used 
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as  the  basis  for  all  sizing.    It  is  necessary  to  measure  the  same  diam- 
eter of  each  apple  to  secure  uniformity. 

Another  popular  type  of  machine  is  equipped  with  a  series  of  siz- 
ing units,  each  consisting  of  an  endless,  corrugated  roller  belt  having 


FIGURK 


Machine  tHjuiitpt'd   wiih   .-, 


>i  linked  rings 


round  openings  between  the  rollers.  The  sized  fruit  passes  through 
these  openings.  (Fig.  6.)  The  size  of  the  openings  in  each  belt 
corresponds  to  the  size  of  the  apples  that  are  to  be  separated  by  that 
belt.    Fruit  of  the  proper  size  passes  down  through  the  openings  in 


Figure  6. — This  machine  sizes   the   fruit   through   round   openings  in   an   endless. 

corrugated   roller   belt 

the  belt,  while  larger  apples  are  carried  on  to  the  next  belt  in  the 
series.  Thus  the  smallest  apples  are  removed  first  and  the  largest 
last.  The  sizing  units  are  so  arranged  that  the  position  of  the  fruit 
is  changed  many  times  as  it  passes  over  the  rollers,  and  uniform 
sizing  is  obtained. 


PREPARING  APPLES  FOR  MARKET  IN  BARREl 
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In  anothor  type  of  machine  the  fniit  is  dropped  into  a  series  of 
lips  or  poi'kots,  oponitod  as  an  en<Uc\ss  h<'lt.  (Mj^.  7.^  These  cups 
I-  pockets  cnhir^c  as  the  apple  is  carried  aIon«r  until  the  diameter  is 
•reat  enou«rI»  to  allow  the  apple  to  drop  throuf^h  into  the  bin.  The 
mailer  apples  <lrop  throu«rh  first,  and  others  in  order,  as  the  diameter 
t"  the  cups  in  which  thev  are  carried  increases. 

In  another  type  of  machine  the  fruit  is  carried  on  a  belt  in  a  V- 
ha)>ed  trou«rh,  and  under  a  series  of  sizinj^  or  ejector  wheels  revolv- 
ii«r  on  a  flexible  shaft  above.  Up-ed<^in<^  brushes  suspended  over  the 
I  rou»'h  force  the  fruit  to  spin  rapidly  on  its  cheeks  as  it  moves  for- 
ward. The  spinninfij  motion  brin»jjs  every  diameter  of  the  fruit 
n})ri«iht  as  it  passes  under  the  ejector  wheel  so  that  if  the  maximum 
oansverse  diameter  is  up  to  the  desired  size  the  fruit  will  be  ejected. 


FiGCRB  r. — This  machine  sizes  the  fruit  through  cupx  that  enlarge  as  the  belt  moves 

along 

A  type  of  sizing  machine  especially  popular  in  the  Western  States 
izes  the  fruit  accordinj^  to  wei<i[ht.     (Fi^r,  8.)     It  is  e(|uipped  with 
ither  a  roller  sorting  section  or  a  canvas  belt  over  which  the  fruit 
•  asses  before  it  reaches  the  sizing  device.     Where  rollers  are  used 
m  the  sorting  section,  they  are  parallel  to  each  other  and  close  to- 
gether but  not  in  contact.     The  n)llers  are  wrapped  spirally  with 
ash  cord  so  that  as  they  rotate  the  apples  are  moved  along  lengthwise 
f  the  rolIei*s  and  continuously  turned  so  that  each  apple  can  be 
iewed  in  various  positions  by  the  sorters.     The  apples  pass  from 
he  sorting  section  to  the  sizing  mechanism,  which  ccmsists  of  an  end- 
less chain  or  belt  of  small  pockets  or  trays  each  of  which  carries  an 
apple  as  it  moves  along  in  a  horizontal  direction.    A  tripping  device 
distributes  the  fruit  in  bins  according  to  its  weight. 

In  choosing  a  machine  growers  should  keep  in  mind  that:  Tlie 
machine  should  have  a  capacity  proportionate  to  the  size  of  the 
orchard,  so  that  the  operation  will  be  economical;  simplicity  of 
design  and  freedom  from  too  numerous  a<ljustments  are  much  to 
be  desired;  durability  of  the  machine  is  very  important  since,  unless 
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it  is  substantially  constructed,  it  will  soon  go  to  pieces  under  the 
rough  handling  such  equipment  generally  receives ;  there  must  be  no 
arrangements  or  devices  that  will  unnecessarily  bruise  the  fruit.  If 
the  apples  are  bounced  along  on  unpadded  parts,  or  crowded  or  con- 
gested, there  is  danger  that  the}^  will  be  injured  and  a  machine 
causing  such  injury  is  not  suited  to  handling  tender  varieties  of  fruit. 

ADDITIONAL    EQUIPMENT    FOR    SIZING    MACHINES 

While  many  sizing  machines  now  in  use  are  designed  to  separate 
only  one  grade  of  fruit  into  its  separate  sizes,  machines  that  will 
size  more  than  one  grade  at  a  time  are  now  available.  By  dividing 
the  grading  belt  lengthwise  with  a  strip  or  pipe,  and  rearranging 
the  chutes   which  divert   the   fruit   from   the   sizing  device  to  the 


^^^^^^^^^^ 

K^y 

■^ 

Figure  8. — This  machine  sizes  the  fruit  according  to  weight.     The  rollers  turn  the 
apples  in  various  positions  as  they  move  over  the  sorting  section 

packing  bins,  two  grades  may  be  sized  at  the  same  time.  For  exam- 
ple if  United  States  Fanc}^  and  United  States  No.  1  grades  are  to  be 
sized  separately,  the  field-run  fruit  is  emptied  on  the  belt  and  passes 
on  both  sides  of  the  partition ;  the  culls  and  the  fruit  that  will  not 
grade  United  States  No.  1  are  first  removed  into  containers  provided 
for  that  purpose,  then  the  sorters  standing  on  the  United  States 
Fancy  side,  without  handling  the  United  States  Fancy  grade  fruit, 
put  the  United  States  No.  1  grade  across  the  partition,  while  the 
sorters  on  the  United  States  No.  1  side  permit  the  United  States 
No.  1  grade  fruit  to  pass  and  put  the  United  States  Fancy  grade 
across  to  the  other  side.  Under  this  plan  only  50  per  cent  of  the 
fruit  is  handled,  no  matter  what  percentage  of  the  crop  falls  in  each 
grade,  except  for  such  handling  as  may  be  necessary  to  ascertain 
the  grade. 

Perhaps  a  better  way  of  dividing  the  fruit  is  to  divert  it  all  to  one 
side  of  the  partition,  then  the  grade  constituting  the  smaller  part 
of  the  crop  is  sorted  out  and  placed  on  the  opposite  side  of  the  par- 
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tition.  'ilii>  roqiiiros  liaiuUiii^  a  smaller  percentage  of  the  fruit 
than  tho  other  method,  unless  tiie  crop  is  evenly  divided  between  the 
two  «^rades. 

In  commercial  operations  the  fruit  bel«  L^ade  of  United 

States  Commercial  fre(|uently  is  not  separatcii  iiiiu  various  sizes,  but 
ill  above  a  certain  minimum  diameter,  u>ually  i^V/j  inches,  is  packed 
(()<;ether.  Some  <;r<)\vers  inchiile  th<'  I'nited  States  No.  1  grade  of 
i^Vt  ^*^  -/2  i"^''^  size  alonjr  with  the  Utility  grade  to  makr  :i  (oni- 
bi nation  pack  of  2^4  inches  and  larger. 

Instead  of  following  the  usual  practice  of  sorting  ....i  ,o>, -^..,«.i 
fruit  into  baskets  or  barrels,  a  belt  conveyor  5  or  6  inches  wide, 
])laced  about  18  inches  above  the  table,  may  be  used  to  carry  the 
fruit  to  a  side  bin  at  the  end  of  the  machine. 

Efficient  disposal  of  culls  is  often  neglected  and  this  fruit  is 
allowed  to  accumulate  on  the  packing  floor  where  it  interferes  with 
the  operations  of  the  crew.  In  many  houses  the  culls  can  con- 
veniently be  carried  to  the  basement  through  canvas  chutes.  They 
must  be  removed  later  by  elevators  unless  the  house  is  so  constructed 
that  it  is  possible  to  drive  directly  into  the  basement.  If  there  is 
no  basement,  conveying  belts  can  be  used  to  carry  the  culls  to  elevated 
bins,  from  Avhich  they  can  be  removed  through  a  trap  into  wagons. 

The  method  of  feeding  the  fruit  to  the  sizing  machine  requires 
careful  study  because  it  influences  directly  the  total  daily  output  and 
consequent Ijj^  the  cost  of  oi)eration.  In  the  first  place,  it  should  be 
possible  to  supply  a  continuous  flow  of  fruit  to  the  sizer  without 
crowding  or  bruising,  and  in  the  second  place,  it  should  not  l)e 
necessary  to  lift  the  filled  containers  to  any  considerable  height  above 
the  floor  to  empty  them,  especially  if  the  loose  fruit  is  hauled  in 
barrels.  Unnecessary  lifting  may  be  avoided  by  elevating  the  re- 
eiving  platform  or  floor  above  the  main  packing  floor,  about  30 
inches  or  a  little  less  than  the  height  of  the  sizing  machine,  thus 
permitting  the  containers  to  be  emptied  at  about  floor  level.  If  this 
is  done  the  feeding  can  be  facilitated  still  further  by  installing  a 
belt,  10  to  15  feet  long,  on  which  to  empty  the  fruit.  This  belt 
ordinarily  should  extend  along  the  receiving  platform  at  right  angles 
to  the  grading  belt,  so  that  the  loose  fruit  can  be  emptied  at  any 
point  along  the  line. 

Another  method  of  feeding  consists  of  pouring  fruit  into  a  hopper 
on  the  floor  level,  from  which  it  is  carried  to  the  sorting  belt  or 
sizer  by  means  of  an  elevator  belt.  This  method  has  l>een  used 
where  the  loose  fruit  is  hauled  in  barrels,  and  in  some  houses  has 
L^iven  satisfactorv  results;  however,  without  careful  management 
There  is  a  marked  tendency  to  bruise  the  fruit.  In  the  first  place, 
the  man  emptying  the  barrels  may  allow  them  to  re>t  partly  upon 
the  fruit  in  the  hopper;  then,  when  the  hopper  is  full  the  elevating 
belt  frequently  carries  several  apples  halfwav  up  the  incline  l)etween 
the  lugs,  and  this  fruit  is  generally  bruised  by  rolling  back  into  the 
liopper.  The  hopper  method  is  somewhat  slower  than  the  use  of  a 
belt  running  on  the  level  of  the  machine,  because  the  capacity  of  a 
feed  belt  carrying  fruit  on  lugs  several  inches  apart  can  not  be  so 
great  as  that  of  a  belt  running  on  the  level.  If  a  hop^jer  is  used,  it 
must  be  properl}^  padded. 
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REMOVING  SPRAY  RESIDUE 

In  most  of  the  region  in  which  apples  are  packed  in  barrels  and 
baskets,  the  rainfall  during  the  growing  season  is  usually  sufficient 
to  remove  most  of  the  spray  residue  and  it  has  seldom  been  neces- 
sary to  wash  or  wipe  this  residue  from  the  apples.  However,  in 
unusually  dry  seasons  or  if  sprays  have  been  applied  during  the 
latter  i:)art  of  the  grt)wing  season,  it  may  be  necessar}^  to  remove  the 
spray  residue.  In  the  far  West  and  in  some  sections  of  the  East, 
machines  are  in  general  use  for  washing  the  apples  in  a  diluted 
hydrochloric  acid  solution  and  then  rinsing  them  in  water.  The 
washing  usually  improves  the  general  appearance  of  the  fruit.  Ma- 
chines that  wi])e  the  apples  with  brushes  are  also  used  in  some 
sections,  and  orten  improve  the  appearance  of  the  apples.  Persons 
interested  in  removing  spray  residue  from  fruit  should  consult 
Farmers'  Bulletin  1687  of  the  United  States  Department  of 
Agriculture. 

POWER 

The  small  machines  can  be  operated  by  hand  power,  but  in  nearly 
all  cases  a  gasoline  engine  or  an  electric  motor  is  preferable. 

The  speed  of  the  machine  needs  to  be  regulated  carefully,  as  the 
accuracy  and  care  with  which  the  apples  are  handled  are  largely 
dependent  upon  the  speed  of  the  belts  and  chains.  Practically  all 
machines  are  inaccurate  and  cause  excessive  bruising  when  run  too 
rapidly.  When  the  convej^or  belt  delivers  the  fruit  to  the  sizer  too 
rapidly,  congestion  will  result. 

CONVEYORS 

Two  principal  types  of  mechanical  conveyors  are  used  extensively 
in  packing-house  operations — ^the  endless  chain  or  belt  operated  by 
machinery  for  conveying  loose  fruit  or  light  packages,  and  the  roller 
type  for  conveying  filled  packages  by  gravity.  Chutes  can  also  be 
used  to  advantage  to  convey  fruit  (especially  culls)  or  packages  to 
a  basement  or  lower  floor.  The  belts  are  made  of  heavy  canvas  or 
rubber  fabric  and  are  made  in  different  widths.  A  smooth  board  or 
rollers  serve  as  a  floor  over  which  the  loaded  part  of  the  belt  travels 
so  that  it  will  not  sag  or  fold  under  the  weight  of  the  fruit.  Belts 
or  chains  fitted  with  lugs  and  supported  by  a  trough,  are  used  to 
elevate  or  lower  the  fruit. 

The  roller  conveyors  are  convenient  in  moving  fruit  in  packages 
from  place  to  place  on  the  packing  floor  or  to  a  lower  floor  and  are 
especially  useful  in  unloading  containers  of  fruit  from  the  orchard. 
Fruit  can  be  earned  from  one  point  to  another  within  the  house 
more  rapidly  and  with  less  labor  expense  by  the  use  of  roller  or 
mechanical  conveyors  than  by  carrjdng  or  trucking  it. 

PACKING  THE  BARREL 

The  minimum  caj^acit}^  of  the  apple  barrel  has  been  fixed  b}^  an 
act  of  Congress  at  7.056  cubic  inches,  or  somewhat  over  3  bushels. 
Several  kinds  of  wood,  chiefly  oak.  pine,  poplar,  and  birch,  are  used 
in  the  manufacture  of  barrels.  Barrels  are  usually  coopered  with  six 
hoops,  but  in  certain  localities  growers  use  eight  hoops,  four  instead 
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of  two  quarter  hoops.  This  insures  privater  stron^^h,  a.s  the  fiinp;lfi 
quarter  lioops  are  often  broken  in  handlinj;  ami  a  barrel  without 
quarter  hoops  is  likely  to  be  badly  sprung.  IJarrels  fitted  with  double 
quarter  hoops  can  be  stacked  more  solidly  on  the  biljje,  as  to  a  certain 
extent  they  are  j)revented   from   rockino^.     Some  packer  teel 

quarter  hoops  with  good  results. 

The  barrel  is  generally  delivered  to  the  grower  with  both  heads 
and  all  of  the  hoops  in  place,  but  with  none  secured  by  nails.  This 
permits  the  barrels  to  be  stored  indeiinitely  without  warping.  When 
the  barrel  is  removed  from  storage  one  head  is  nailed  in  and  liners, 
which  are  thin  gumwood  strips,  are  tacked  over  the  ends  of  the  pieces 
that  make  the  head  to  prevent  them  from  breaking  out  of  the  croze. 
Each  quarter  hoop  is  secured  by  two  or  three  nails  on  opposite  sides 
of  the  barrel.  The 
other  head  is  then 
removed  and  placed 
in  the  bottom  of 
the  barrel.  Apples 
packed  in  new,  clean 
barrels  will  usually 
bring  a  better  price 
than  apples  packed  in 
secondhand  barrels. 

FACING 

The  first  .^Up  iii 
packing  a  barrel  of 
apples  is  facing,  or  ar- 
ranging the  first  and 
perhaps  the  second 
layer  of  api)les  in  con- 
centric rings  on  the 
bottom  of  the  barrel. 
A  corrugated  cap, 
a  paper  cap,  and  a 
paper-lace  circle,  if  it 
is  desired,  should  be  placed  in  the  bottom  of  the  barrel.  Apples  of 
uniform  size  and  color  and  fairly  representative  of  the  lot  sliouM 
be  selected  for  the  face.  They  may  conveniently  be  placed  in  a 
basket  which  can  be  lowered  into  the  barrel  and  emptied  on  the 
bottom.  The  aj^ples  are  then  arranged  in  rows  around  the  bot- 
tom of  the  barrel,  to  form  the  face  of  the  barrel  when  it  is  packed. 
(Fig.  9.)  Practically  all  growers  use  the  single  face,  consisting  of 
one  layer,  but  the  doulble  face  is  used  occasionally,  especially  for  fancy 
fruit.  The  apples  are  usually  packed  stems  down  except  that  the 
second  layer  of  the  double  face  is  often  packed  on  the  cheeks.  Single 
faces  are  often  packed  up  with  a  layer  of  sjwtters.  or  ap]des  droj)ped 
into  the  spaces  between  those  in  tlie  face,  so  that  the  colored  cheeks 
turn  downward  and  show  through  to  the  l)est  advantage  when  the 
barrel  is  opened.  The  spotters  also  keep  the  apples  of  the  face  in 
place  when  the  rest  are  poured  into  the  barrel. 

The  advantages  of  the  single  face  are  twofold.     (1)   It  legiti- 
mately increases  the  attractiveness  of  the  pack  and  draws  the  atten- 
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tion  of  prospective  buyers  mure  readily  than  if  there  were  no  order 
of  arrangement,  and  (2)  if  the  apples  are  placed  evenly  over  the 
surface  of  the  head  and  are  then  reinforced  b}^  spotters,  each  one 
bears  an  equal  amount  of  the  pressure  of  the  head  and  the  bruising 
is  reduced. 

The  objection  to  facing  is  that  some  packers  face  with  fruit  far 
above  the  average  quality  of  the  barrel  in  order  to  deceive  the 
buyer.  The  United  States  official  packing  requirements  are  that  each 
package  shall  be  so  packed  that  the  apples  in  the  shown  face  shall 
1)6  reasonably  representative  of  the  contents  of  the  package  in  size, 
color,  and  quality. 

FILLING    THE    BAKREL 

After  the  barrel  is  laced  it  is  moved  to  the  packing  bin  or  grading 
table,  where  it  is  filled.  Two  methods  of  filling  are  used  almost  ex- 
clusively because  they  make  it  possible  to  lower  the  fruit  into  the 
l)arrel  with  a  minimum  of  bruising.  Prilling  is  usually  done  by  the 
lid  of  a  canvas  or  burlap  apron  attached  to  the  grading  table  or 
packing  bin,  but  it  may  be  done  ecjuall}^  well  by  lowering  half-bushel 
baskets  into  the  barrel  and  emptying  them. 

If  the  slatted-incline  table  is  used,  or  if  a  sizing  machine  sorts  the 
fruit  into  packing  bins,  the  apron  attachment  is  employed;  but  if 
the  fruit  is  emptied  from  field  crates  onto  canvas-topped  tables  and 
is  hand  sorted  into  half-bushel  baskets,  it  is  emptied  directly  from 
these  baskets  into  the  barrel.  Either  method  is  satisfactory  if  the 
packers  employ  sufficient  care. 

The  use  of  shredded  oiled  paper  to  prevent  scald  is  recommended 
when  packing  varieties  which  are  susceptible  to  this  disease  and 
which  are  intended  for  storage.  The  paper  should  be  used  at  the  rate 
of  about  11/2  pounds  per  barrel,  well  distributed  through  the  barrel 
during  the  packing.  For  a  complete  discussion  of  apple  scald  and  its 
control,  growers  should  consult  Farmers'  Bulletin  No.  1380  of  the 
United  States  Department  of  Agriculture,  entitled  "Apple  Scald  and 
its  Control." 

A  barrel  must  not  only  be  carefully  filled,  but  packed  tightly  so 
that  shrinkage  and  handling  in  transit  or  storage  will  not  cause  the 
pack  to  become  slack.  To  insure  a  tight  pack  the  apples  must  be 
settled  thoroughly  by  racking  as  they  are  placed  in  the  barrel. 

Eacking  is  the  forced  settling  of  the  fruit  by  rocking  a  partly 
filled  barrel  back  and  forth  in  a  sharp,  jerky  manner.  Tlie  racking 
-hould  be  done  on  a  solid  floor,  preferably  concrete.  To  produce  a 
tight  pack  the  barrel  must  be  racked  after  the  first  bushel  is  poured 
in  upon  the  face,  and  again  as  each  half  bushel  is  added,  until  the 
barrel  is  properly  filled. 

Under  no  circumstances  should  a  grower  omit  racking  and  resort 
to  overfilling  to  make  a  tight  pack,  for  no  barrel  that  has  been  over- 
filled will  pack  as  tightly  as  if  it  had  been  racked  thoroughly  to  a 
height  nearly  level  with  the  top.  Pressing  an  overfilled  barrel 
causes  severe  bruising  all  through  the  pack  but  does  not  produce  a 
thorough  settling  of  the  fruit.  Though  apparently  tight  when 
pressed,  the  pack  will  settle  later  and  become  slack.  One-half  to 
three-quarters  of  an  inch  is  usually  considered  a  sufficient  height  for 
the  contents  of  a  properly  packed  barrel  to  extend  above  the  top  of 
the  barrel. 
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TAILINQ 

Before  pressing  the  head  into  phice  it  is  important  to  level  the 
apples  on  the  tail  so  that  tho  pressure  will  he  distrihuted  equally. 
This  is  done  either  hy  levelin<r  olF  the  hiijh  places  or  hy  arranjjfing 
nil  the  exposed  apples  into  a  plate  formation  similar  to  that  of  the 
face.  The  first  practice  is  known  as  '' juinhle  tailing"  and  the  latter 
as  ''ring  tailing.''  (Fig.  10.)  The  ring  tail  is  used  to  increase  the 
attractiveness  of  the  pack  and  also  nnikes  possible  a  tight  pack  with 
less  injury  from  the  pressure  of  the  head.  It  is  rather  difficult  for 
an  inexperienced  hand  to  arrange  the  ring  tail  successfully,  but  a 
week's  practice  should  enable  the  average  person  to  ring  tail  125 
to  150  barrels  a  day. 

Tailing  is  greatly  facilitated  by  using  a  "  follower"  or  "shaker," 
a  heavy,  circular  piece  of  wood  made  from  2-inch  planks  with  a 
handle  on  top  and 
thickly  padded  on 
the  underside.  It  is 
fitted  into  the  head 
of  the  loosely  filled 
!)arrel  and  held  tight- 
ly in  i)lace  during  the 
racking,  causing  the 
fruit  to  settle  with  an 
even  surface.  The 
follower  is  applied  to 
the  full  barrel  if  the 
jumble  tail  is  used, 
but  if  the  pack  is  ring 
tailed  it  is  applied 
before  the  barrel  is 
(juite  full,  so  that  the 
last  layer  of  apples 
will  bring  the  con- 
tents to  the  desired 
height,  usually  one- 
half  to  three-fourths  inch  above  the  top  of  the  barrel  before  heading. 
The  follower  expedites  both  methods  of  tailing. 

PADS 

Pads,  either  corrugated  or  of  the  "  cushion-head  "  type,  are  used  by 
many  grow^ei-s  to  reduce  the  bruising  caused  by  pressing  the  head 
into  place.  The  cushion-head  pad  is  composed  of  excelsior  covered 
with  paper.  If  two  pads  are  used  one  is  placed  under  the  face  as 
previously  mentioned  and  the  other  over  the  tail;  if  only  one  is  used 
it  mav  be  placed  on  either  end.  but  will  serve  best  if  placed  on  the 
tail  end.  especially  when  the  apples  are  jumbled  and  exposed  to  the 
rough  and  trequently  uneven  pieces  of  the  head,  which  cut  and  bruise 
the  fruit  when  the  pressure  is  applied. 


I'KU  itE  10. — A  good  exanii)le  of  ring  tailiuK 


BARREL  PRESSES 


Two  types  of  press  are  used  for  heading  barrels.     One  applies 
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^*v  nio:ins  of  a  lever.     Tli 
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FiGUKE  11. — The  screw  press  used  ior  beading  barrels 


screw-type  press,  (fig.  11)  although  probably  slower  than  the  lever- 
type  press,  is  greatly  superior.  It  causes  less  bruising  than  the  lever 
press  because  it  applies  pressure  through  the  screw  as  a  steady  force, 
adjusting  the  head  of  the  barrel  by  degrees  and  without  the  severe 

shock  caused  by  the 
lever  press.  This  dif- 
ference is  important. 
Sometimes  a  plat- 
form on  which  the 
barrel  rests  when  it  is 
headed  is  attached 
to  the  screw  press. 
When  not  equipped 
with  such  a  platform 
the  press  hooks  onto 
the  bottom  of  the  bar- 
rel by  means  of  iron 
strips  that  extend 
down  each  side.  This 
arrangement  is  likely 
to  break  the  bottom 
hoops  as  the  head  is  pulled  into  place,  especially  if  the  barrels  are 
old  or  damp. 

NAILING 

When  the  head  has  been  pressed  into  place  and  the  upper  hoops 
have  been  tightened  the  barrel  is  ready  to  be  nailed.  The  nails  should 
not  be  so  large  as  to  split  the  headpieces  and  should  be  driven  through 
the  top  hoops  at  an 
angle  of  about  45°. 
Nails  driven  horizon- 
tally into  the  ends  of 
the  headpieces  fre- 
quently split  the  wood 
and  do  not  hold  as  se- 
curely as  when  driven 
at  an  angle.  From 
six  to  eight  nails  will 
hold  the  3  and  4  piece 
heads  in  place.  The 
use  of  more  is  a  waste. 
Many  growers  use 
head  liners  to  give 
additional  strength  to 
the  pack.  This  is  ad- 
visable, especially  if  barrels  are  to  be  transported  long  distances. 
The  liners  are  strips  of  wood  nailed  over  the  ends  of  the  headpieces. 
(Fig.  12.)  They  tend  to  prevent  the  head  from  springing  out  of 
the  croze  when  the  pack  is  submitted  to  a  severe  strain. 

PACKING  THE  BUSHEL  BASKET 

Two  general  types  of  bushel  baskets  (fig.  13)  are  used  as  containers 
for  apples:  The  straight-side  type  commonly  known  as  the  bushel 


Figure  12. — Nailing  on  the  head  liners 
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tub;  the  old-style,  round-bottom  typ^.    Tho  strnight-sidp  hflsk^f 
of  several  different  kinds  includintr  the  (vnitiiiuous  8ta\ 
Imltoin,  und  tlie  loose  or  removable  bottom  ty|H». 

The  straij^ht-side  basket  is  used  more  than  the  round-bottom  type 
because  it  is  stronger,  gives  lK»tter  protiM-tion  to  the  fruit  and  st 
better  in  storage  or  shipment.     The  straight-side  basket  with  a  r 


Fkuhe  13. — Two  ct^ncial  types  of  bUKhcl  banketH  art*  used  a^  coa(uin<r>  fm-  !ipp!«*s  : 
'.  The  straight-side  tjpe;  B,  the  round-bottom  type 

hottoiii,  wnicii  tends  to  prevent  bruising,  has  l)een  found  the  moM  sat- 
isfactory tyix»  of  basket  for  export  shipments.  The  old-style  round- 
bottom  tyi>e  has  been  found  unsuitable  for  export  shipments.  Even 
for  short-distance  shipments  gr(>\vers  will  usually  Hinl  it  to  their 
advantage  to  use  strong,  well-constructed  baskets  that  atlord  ample 
protection  to  the  fruit.  The  wire  handl'-  ^!i«»nM  l»i'  fiimlv  cliin  lu'd 
to  prevent  their  puncturing  the  fruit. 


20 


DEVICES  A^"D    METHODS   OF  PACKING   BASKETTS 


Several  devices  for  packing  bushel  baskets  are  on  the  market. 
With  these  devices  the  pack  is  made  in  an  inverted  position.  One 
type  of  device  includes  a  light,  slightly  concave,  metal  facing  form. 
On  this  form  the  facing  apples  are  laid  in  concentric  circles,  each 
apple  having  its  stem  end  or  its  cheek  next  the  form  so  that  it  will  be 
on  top  when  the  basket  is  set  upright.  A  light  metal  form  or  shell 
having  the  shape  and  size  of  a  bushel  basket,  with  a  heavy  paper  liner 
inside  it,  is  jDlaced  on  the  facing  form  and  filled.  It  is  a  good  prac- 
tice to  place  the  second  laj^er  of  apples  in  the  openings  between  the 
facing  apples  to  support  the  face  and  improve  the  appearance  of  the 
pack.  The  remainder  of  the  apples  are  then  poured  in  carefully. 
The  form  is  racked  on  a  firm  base  sufficiently  during  the  filling  proc- 
ess to  insure  a  tight  jDack.  A  canvas  or  burlap  apron  attached  to  the 
bin  helps  to  prevent  bruising  the  apples  as  they  are  poured  into  the 
form. 

The  paper  liner  holds  the  pack  in  place  when  the  packing  shell  is 
removed.  The  basket  is  then  slipped  doAvn  over  the  pack  and  basket 
and  facing  form  are  held  firmly  together  while  the  pack  is  turned 
right  side  up.  Mechanical  devices  are  sometimes  used  to  assist  in 
holding  the  facing  form  and  the  contents  tightly  in  place  while  the 
basket  is  being  turned  upright.  One  such  device  consists  essentially 
of  a  round  crossbar  at  the  middle  of  a  table,  supported  at  each  end  by 
posts  about  half  the  height  of  a  bushel  basket.  Hinged  to  this  bar 
by  eyes  are  two  frames  each  of  two  parallel  L-shaped  rods  so  shaped 
that  they  will  rest  flat  on  the  table,  one  on  each  side  of  the  crossbar. 
The  inverted  pack  rests  on  one  part  of  the  frame  and  the  other  part 
is  brought  down  against  the  bottom  of  the  basket.  By  turning  the 
frames  from  one  end  of  the  table  to  the  other  the  pack  is  brought  to 
an  upright  position.  The  facing  form  is  then  removed,  a  facing  pad 
or  corrugated  cap  is  put  in  place,  and  the  lid  is  placed  on  the  basket. 
(Fig.  14.) 

Under  a  slightly  different  system  of  packing  the  face  is  laid  in 
the  basket  cover  instead  of  in  the  facing  form.  A  filling  shell  and 
a  liner  are  used.  A  press  which  holds  the  basket  and  cover  firmly 
together  in  the  inverted  position  facilitates  the  proper  fastening  of 
the  cover  with  four  flat  hooks.  The  basket  is  not  turned  upright 
until  the  cover  has  been  securely  fastened.     (Fig.  15.) 

In  another  type  of  packing  device  there  is  a  spring-steel  packing 
form  with  flat  fingers,  and  a  metal  facing  form  with  a  felt  center 
which  fits  inside  the  packing  form.  (Fig.  16.)  After  the  facing 
form  is  placed  inside  the  packing  form  the  face  is  laid  and  the  form 
is  filled  w^ith  apples.  The  basket  is  then  placed  over  the  form,  and 
basket  and  form  are  set  upright.  The  packing  form  is  then  removed 
while  the  facing  form  is  held  in  place  with  the  foot,  to  prevent 
disarranging  the  face.  The  facing  form  is  then  lifted  off  and  the 
cover  is  attached.  The  heavy  paper  liner  is  not  necessary  when  this 
method  is  used. 

One  type  of  basket  has  a  removable  bottom.  In  packing,  the 
cover  is  first  fastened  in  position,  the  basket  inverted,  and  the  bottom 
removed.  After  the  face  is  arranged  on  the  cover,  the  basket  is 
filled  and  the  bottom  fastened  firmly  in  position  with  five  wire  loops. 
(Fig.  17.) 
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I  ii  t  well-packed  basK  icinjj  layor  should  be  slif^htly  convex 

and  should  protrude  suthciently  to  bold  the  cover  lirinly  in  jmsitioii 
and  prevent  the  face  from  becoming  di.sarranpHl.  r..i  i  ii«r:if<'(I  m 
cushion-type  caps  are   frequently  used  under  the 
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'  'liated  pads  in  the  bottom  of  the  ba>kct.  (Fi^.  1^.)  The  cover 
iiu  lid  l>e  fastened  on  secui'ely.  Frequently  it  is  held  bv  inserting: 
the  projectini]^  cover  strips  under  the  wire  dandles  on  eitlier  side  of 
the  basket.  Pliable  wire  hooks  midway  between  the  handles  are 
•generally  used  to  help  hold  the  cover.    Tn  some  types  of  baskets  the 
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cover  is  fastened  with  four  or  five  special  hooks  instead  of  by  insert- 
ing a  cover  strip  under  the  wire  handles. 

When  baskets  are  packed  in  the  upright  position,  they  should  be 
well  shaken  or  racked  Avhen  about  half  full,  to  insure  a  substantial 
pack.  AVhen  the  basket  is  filled  (except  for  the  facing  layer)  it 
should  be  shaken  and  a  slightly  concave  follow^er  used  in  putting  the 
apples  in  proper  shape  to  receive  the  facing  layer.  When  the  basket 
is  packed,  its  contents  should  be  high  enough  to  hold  the  cover 

tightly  in  place. 

A  solid  ring  pack 
is  used  by  a  few 
growers  for  high- 
quality  apples  of 
certain  varieties. 
Under  this  system 
the  apples  are  ar- 
ranged in  concentric 
circles,  layer  upon 
layer,  until  the  bas- 
ket i  s  completely 
filled.  In  packing 
fruit  of  poor  qual- 
ity, growers  have 
sometimes  used  the 
jumble  pack  without 
facing. 

In  packing  storage 
or  late-season  varie- 
ties which  are  sus- 
ceptible to  scald  it 
is  important  to  use 
shredded  oiled  pa- 
per, at  the  rate  of 
about  o  n  e - h  a  1 f 
poimd    per    basket. 

Figure  15. — Under  tbi^  mttiioU  tii.j  Lasktt  and  eov  r  ai.  Well  distributed 
held  firmly  together  in  the  inverted  position  by  a  press,  flirnno-Vi  +Iip  T-»nr«lr  +n 
while    the    flat    hooks    which    hold    the    cover    on    are        inrougn  tne  paCK,  to 

attached  prevent  this  disease. 

MARKING  THE  CONTAINERS 

The  barrels  or  baskets  should  be  plainly  marked  to  show  the 
variety,  grade,  and  size  of  the  apples.  The  name  and  address  of 
the  grower  or  shipper  are  frequently  shown  also.  The  marking  is 
usually  stenciled  on  the  head  of  the  barrel  or  the  top  of  the  basket. 
Most  States  have  laws  governing  marking- 


PACKING  HOUSES 


Most  commercial  orchardists  use  packing  houses  equipped  with 
machinery  for  grading  and  packing  apples.  In  small  orchards, 
under  favorable  weather  conditions,  apples  are  often  packed  in  the 
open  with  portable  equipment,  but  even  small  growers  find  it  gen- 
erally more  satisfactory  to  pack  in  a  house  or  shed.     Even  on  rough 
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and  hilly  land  where  it  is  difticult  to  haul  the  unpacked  fruit,  pack- 
ing in  houses  has  proven  more  satisfactory  than  packing  in  the 
open.  In  a  packing  house  any  accumulation  of  unpackeil  fruit  is 
sheltered,  and  jjjradino:  and  packin<j^  can  be  continued  without  inter- 
ruption in  spite  of  unfavorable  weather;  equipment,  packages,  and 
fruit  are  protected  from  the  weather  at  all  times;  use  of  a  house 
encourages  the  installation  of  sizinor  machinery  and  other  labor- 
saving  devices  which  can  not  be  used  to  advantage  in  the  open;  and 
efficient  organization 
of  lal>or  is  simplified 
by  having  all  of  the 
work  done  in  one  place 
and  avoiding  the  un- 
necessary confusion 
and  loss  of  time 
caused  by  moving 
the  outfit  frequently. 

Cimimunity  pack- 
ing houses  operating 
cooperatively  or  as 
private  enterprises 
are  used  in  some 
producing  districts. 
Their  use  is  conducive 
to  a  uniformity  in 
grade  and  pack  of 
apples  shipped  from 
the  district  that  is 
desirable  fro  m  a 
marketing  viewpoint. 
Economies  in  opera- 
tion and  lower  costs 
per  package  for  grad- 
ing, sizing,  and  pack- 
ing are  often  possible 
in  community  pack- 
ing houses  because 
of  the  large  volume, 
good  machinery  and 
equipment,  and  well- 
trained  and  supervised  help.  Imi)roved  roads  and  the  concentration 
of  commercial  orchards  in  limited  areas  favor  the  success  of  com- 
munity packing  houses. 

Many  types  of  structures,  ranging  from  tents  and  .sheds  to  per- 
manent buildings  equipped  with  packing  machinery,  are  used  in 
apple  packing.  The  most  desirable  type  is  determined  largely  by  the 
size  of  the  orchard  and  the  section  in  which' it  is  located.  In  many 
places  where  individual  orchards  are  too  small  to  justify  the  erection 
of  modern  packing  establishments,  such  houses  have  been  built  and 
successfully  operated  as  community  enterprises. 

Packing  houses  can  best  be  classified  according  to  their  equipment. 
Those  with  no  labor-saving  devices  other  than  those  used  to  fill  and 
head  thf*  V'^» '■'<*»]<  -iie  in  one  cl»^<-  tlw.^..  equipped  with  sizing  machines, 


Figure  10. — Hi  tliis  packing  tU'vicc  thf  face  is  laid  on  the 
facing    form    wHli    f.If    ■ 'iif.'i     .iftcr    (In-    fumi    li.i^    been 

Klared   in    the   ir.u  \^ 

eld    in    potsitinn  ing 

shell   with   the   11.  iwn 

from  the  batdcet 
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o-ravity  and  belt  conveyors,  and  other  mechanical  devices,  constitute 
another  class,  regardless  of  the  extent  of  floor  space  or  the  construc- 
tion of  the  building  in  either  case. 

LOCATION 

In  choosing  the  site  for 
a  packing  house  several 
points  are  important.  A 
community  house,  practi- 
cally without  exception, 
should  be  located  on  a  rail- 
road to  avoid  the  added 
expense  of  hauling  the 
packed  fruit  to  the  rail- 
road. 

If  the  packing  house  is 
located  at  the  orchard,  its 
position  depends  largely 
upon  the  lay  of  the  land. 
If  the  land  is  generally 
level  it  is  sometimes  better 
to  have  the  house  in  the 
middle  of  the  orchard,  thus 
reducing  to  a  minimum 
the  aggregate  distance  for 
hauling  the  unpacked 
fruit.  When  the  road  to 
the  shipping  station  is 
good  and  permits  hauling 
FiGUREi7.—pe  bottom  of  this  basket  is  removable     heavier  loads  than  cau  be 

and  IS  fastened  m  position  after  the  basket  is  n     i      .i  u      at, 

packed  pulled     through     the     or- 


FiGURE  18. — Straight-side  bushel  Ijasket  Avith  cover,  corrugated  pads  for  top  and 
bottom,  and  liner  of  the  type  extending  part  way  down  the  side  of  the  basket  and 
overlapping  on  the  face  of  the  pack 
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c  hard,  the  house  should  be  placed  on  this  i*oad.    In  a  hilly  orchard  thn 
house  should  bo  located  where  there  is  a  minimum  of  uphill  hauli 

If  basement  stora«ro  is  desirable,  advantage  cai'  -^"""times  Ijc  l...  .. 
(»f  a  slope  to  build  a  hou>e  havinfi;  the  receiviuL  in  level  witli 

the  wa^on  beds  on  the  upper  side  and  the  fl(M)r  oi  um-  hi  *  '       ' 

with  the  wagon  road  on  the  lower  side.    Under  this  an 
fruit  can  be  conveyed  to  the  basement  by  p^ravity  and  removeU  witli- 
(»ut  elevators. 


m  ■■■■  ■■■■ 
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ii,  I  1,1  1'. — In  1  i.js  packiuK  buUfH ;.    .., ..  .     .  v.    .,,    ,,     ,..1 

to  move  the  flUed  barri'ls  from  the  packiuK  bin 

•  IGHTINC 

In  coii>tru('iiiig  a  hou-i'  oi-  remodeliu^Z  an  (iiiiiiiuiuin^i  lor  ii-e  as 
a  packing  plant,  providing  for  an  abundance  of  light  is  of  first 
importance,  for  the  thoroughness  of  the  work  is  severely  impaired 
if  the  fruit  is  partlv  in  shadow.  Skylights  and  windows  high  up 
on  the  walls  in  sufficient  number  to  liglit  the  interior  thoroughly 
offer  the  most  satisfactory  lighting  arrangement.  (Fig.  19.)  If 
there  is  a  loft,  skylights  can  not  be  used  except  bv  adding  light 
shafts.  The  sides  of  the  shafts  should  be  painted  white  to  increase 
the  illumination  of  the  packing  shed.  A  large  house  that  depends 
upon  side  illumination  is  likely  to  have  a  dark  area  near  its  center, 
even  though  the  sides  may  be  entirely  open,  but  if  all  tables  and 
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conv€3'Or  belts  used  for  sorting  are  placed  along  the  sides  of  the 
house  the  light  will  fall  directly  on  them. 

If  artificial  illumination  is  used  at  any  time,  special  care  should 
be  taken  to  arrange  the  lights  for  the  sorting  operations  so  that 
there  will  be  no  shadows  on  the  fruit.  For  this  purpose  reflectors 
consisting  of  inverted  troughs  fitted  Avith  electric  bulbs  can  be  sus- 
pended over  the  grading  belts  or  tables. 

STORAGE  ACCOMMODATIONS 

Every  packing  house  should  have  adequate  space  for  storing  empty 
packages,  for  temporary  storage  of  loose  fruit  from  the  orchard, 
and  for  packed  fruit  intended  for  cold  storage  or  shipment. 

If  50  per  cent  or  more  of  the  packages  needed  for  the  crop  can  be 
stored  in  the  house  at  one  time,  there  is  little  danger  of  shortage  and 
consequent  necessity  to  suspend  operations  during  the  height  of  the 
season,  as  frequently  haj^pens  when  it  is  planned  to  obtain  the 
packages  from  clay  to  day  from  a  local  cooperage. 

A  loft  or  second  story  immediately  over  the  packing  floor  is 
sometimes  used  as  a  storage  for  empty  barrels  or  baskets  but  makes 
it  difficult  to  supply  adequate  light  in  the  packing  room.  A  shed 
adjacent  to  the  packing  shed  is  perhaps  the  most  satisfactory  place 
for  storing  empty  containers.  If  barrels  are  stored  on  the  packing 
floor,  the  house  must  be  unusually  large  to  accommodate  them  w^ith- 
out  congestion  and  confusion. 

A  Avide  receiving  platform  or  the  floor  space  adjacent  to  the  feed- 
ing belt  should  be  used  for  storing  enough  field-run  fruit  to  supply 
the  creAv  for  seA'eral  hours  or  longer,  so  that  temporary  interruptions 
in  the  delivery  of  fruit  from  the  orchard  will  not  interrupt  packing 
operations. 

It  is  also  well  to  provide  room  for  at  least  one  day's  output  of 
packed  fruit  aAvaiting  movement.  A  shortage  of  cars  or  of  hauling 
facilities  frequently  prevents  removing  the  fruit  as  rapidly  as  it  is 
packed ;  space  should  be  provided  to  accommodate  such  fruit  tempo- 
rarily without  hindering  the  packing  operations.  Such  space  can 
be  provided  satisfactorily  in  a  basement,  particularly  if  the  shed  is 
built  on  sloping  land,  so  that  the  packed  fruit  can  be  loaded  on 
trucks  from  the  basement  level. 

VENTILATION 

Adequate  ventilation  throughout  all  parts  of  the  house,  especially 
those  parts  intended  for  temporary  storage  of  fruit,  is  important. 
The  main  packing  room  seldom  lacks  ventilation  because  of  the 
number  of  windows  required  for  proper  lighting. 

SUGGESTED  FLOOR  PLANS 

It  is  impossible  to  give  here  the  exact  specifications  for  building 
packing  houses,  but  with  the  aid  of  several  suggested  floor  plans  cer- 
tain desirable  features  of  construction  and  arrangement  for  the  con- 
venient and  economical  handling  of  fruit  may  be  pointed  out.  In 
planning  the  construction  of  any  packing  house  the  space  near  the 
sorting  and  packing  operations  should  be  kept  as  free  as  possible 
from  supporting  timbers. 
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The  tyi^o  of  house  supji^osted  in  plan  1  is  designed  for  packincr  hy 
land  over  ordinary  apron  or  canvas-top  tables.     (Fip.  20.) 
The  dimensions  of  this  house  are  30  by  00  feet,  which.    ,..;.*   .i 
»uble-apron  table,  shouhl  provide  for  an  output  of  200  barrels  |>er 
ly.     For  hir«rer  operations  tlie  f1m)r  space  and  the  nunilxM      '         ' 
lU  be  increasetl  indcHnitely.    The  bouse  is  divided  into  two 
ne  to  be  inch)sed  for  stoiinjr  empty  barrels  or  baskets  and  thi'  oilu  r 
>  l)e  left  open  on  two  sides  for  packin«r.     The  space  availal)le  ff)r 
Mckinj;  operations  is  increased  by  adding  two  covered  plat  fori 
et  wide,  extendinjif  alonj;  the  open  sides  of  the  packing;  room,     i .., 
I  ivewavs  should  be  built  so  that  the  truck  or  wajron  IxmIs  will  be 
...I  ^y\{\^  ^1^,.  ..  .J..W ...  f....:i:*.,4..  if^ading  and  f' '••"     T''- 


JO' 


ruiruK  20. — Plan  1 :  Floor  plan  of  a  packing  house  dealgned  for  packing  by  baud 

.....i  .  received  on  one  platform  and  passes  through  the  packing 
operations  to  the  other  side  of  the  house,  where  it  is  loaded  on  trucks. 
The  equipment  is  so  arranged  that  the  work  can  be  done  without 
aste  motion.  Extra  space  in  the  packing  room  is  pmvided  for 
unpacked  and  packed  fruit. 

Plan  2  shows  a  house  equipped  with  three  grading  machines  which 
;ive  a  total  capacity  of  approximately  lui(K)  barrels  a  day.     ( F'ig.  21.) 
i  his  arrangement  is  particularly  well  atlapted  to  a  communit}'  bon^r. 
in  which  fruit  is  packed  for  a  number  of  growers.    The  feeding  l< 
marked   A   are  very  desirable,  making  it   possible   to  empty    fnni 
on  the  machine  from  practically  any  point  along  the  i-eceiving  plat- 
form.    The  fruit  passes  over  the  sizing  chain  B.  where  any  apples 
-mailer  than  the  minimum  size  for  packing  are  dropped  into  a  cull 
hute  C  leading  to  the  basement.     The  remainder  of  the   fruit   is 
!ien  delivered   to  the  grading  belt    I),   where   the   badly   defective 
pples  are  culled  out  bv  the  .sorters  and  drop[>ed  into  another  branch 

r    f]^(^    f-uU    chute,        Tli'o    (riMfluMr    l...]t     in-.v    l.'-    .KvnL-l     •«.     Hli  ._f  ,-..  <  ..,| 
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in  the  center  machine  so  that  two  grades  can  be  sized  simultane- 
ously. In  this  case  the  sorters  who  work  on  both  sides  of  the  grading 
belt  divide  the  fruit  into  two  grades,  whicli  may  be  United  States 
Fancy  and  United  States  No.  1,  and  which  are  placed  on  opposite 
sides  of  the  division  board  E.  Usually  the  fruit  from  214  to  2% 
inches  in  diameter  passes  through  the  rings  marked  F  into  the  bins 
G  and  GG.  But  the  fruit  2%  inches  in  diameter  and  larger  is 
carried  up  the  elevator  belt  H  onto  another  belt  I,  which  delivers 
the  Fancy  fruit  into  bin  J  and  the  United  States  No.  1  fruit  into 
the  double  bin  K.  This  bin  is  fitted  with  a  gate  or  deflector  L, 
which  when  open  fills  the  first  compartment  and  when  closed  allows 
the  second  comi^artment  to  fill.     Two  bins  are   provided   for  this 
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Figure  21. — Plan  2  :  Floor  plan  of  a  community  packing  house  with  a  capacity  of 

1,200  barrels  a  day 


fruit  because  the  bulk  of  the  average  crop  grades  United  States  No.  1, 
21/2  inches  and  larger,  and  there  must  be  bin  space  enough  to  accom- 
modate all  this  grade  when  operating  the  machine  continuously.  If 
a  third  grade  such  as  United  States  Utility,  is  to  be  packed,  this 
grade  would  have  to  be  picked  off  the  sorting  belt  into  baskets  or 
placed  on  a  special  conveyor  belt. 

The  end  machines  indicated  in  this  plan  are  not  equipped  to  size 
two  grades.  Fruit  of  quality  other  than  United  States  No.  1  is 
removed  from  the  sorting  belt  into  baskets  and  packed  in  the  space 
behind  the  sorter,  Avhile  the  United  States  No.  1  fruit  from  214  to 
21/2  inches  in  diameter  passes  through  the  sizing  chains  F  and  is 
conveyed  into  bins  M.     The  bulk  of  the  crop,  which  is  United  States 
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No.  1  frrade,  2Y^  inches  and  larjfor,  is  distributed  nnion^  the  three 
l»iris  N.     If  United  States  Coniinet'cial  or  other  grades  are  to  be 
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ill  the  rear  of  the  lioiise,  and   from  then* 
IS  of  the  conveyor  O  to  storage  or  !«• 
house  is  (Mjuippt'd  with  two  overlicail  • 
11^  empty  crates  across  the  drive  from  i\\v  main  pafkiii«r  tl<M»r  to  tiie 
i  I  at  form  for  storage  of  empty  crates.     This  arrangement  keeps  the 
vhole  area  of  the  receiving  platform  always  available  for  incoming 
iruit. 

A  loft  may  exten<l  over  the  whole  packing  floor  for  barrel  .ml 
'•asket  storage,  if  adequate  light  shafts  are  provi<led.     The  (o 
uay  be  coo[H»red  and  stenciled  here  and  lowered  through 
convenient  points  on  the  packing  floor.     (Fig.  22.) 


I'i<;t  i;k 


-Two   desirable   motbuds   of    lowering   emptj*   barrel 
loft  to  parking  flo<»r 


Plan  3  shows  a  house  equipped  with  two  grading  machines  iiaving 
i   total  capacity  of  1.000  barrels  a  day.     (Fig.  23.)     The  fruit  is 
ielivered  on  a  receiving  platform  whirh  extends  the  total  length  of 
the  house.     It  is  emptied  from  the  orchard  containers  onto  the  con- 
veyor bcdt  A  at  any  i)oint  along  the  platform.     This  conveyor  belt 
-  built  8  inches  above  the  receiving  platform,  which  greatly  facili- 
ites  the  emptying  of  the  crates.    Tlie  receiving  platform  B  is  48 
iiches  above  the  level  of  the  packing  floor.    The  sorters,  indicated 
i»y  X  in  the  diagram,  work  on  the  platform  C.  which  is  elevated  18 
inches.    The  sizing  belts  are  56  inches  above  the  packing  floor,  which 
Miakes  it  to  deliver  the  fruit  directly  from  the  sizing  cl 

iito  the  i  _  bins  by  gravity.     As  the  fruit  passes  over  the 

izing  rings  at  D  all  the  apples  under  the  minimum  size  for  packing 
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«lrop  into  a  chute  which  delivers  them  into  a  pile  outside  the  building. 
The  packing  bins  F.  G,  H,  and  I  are  used  for  various  sizes  of  fruit. 

Apples  of  the  various  sizes  selected  for  facing  are  carried  to  facing 
bins  J.  The  container  storage  should  be  located  in  a  loft  over  the 
packing  floor  where  the  barrels  are  coopered  and  placed  in  racks  L, 
from  which  they  are  removed  by  the  persons  doing  the  facing. 
Packed  containers  awaiting  shipment  may  be  stored  temporarily  on 
the  covered  platform  M. 

Plan  4  embodies  many  features  of  a  conveniently  arranged  pack- 
ing house.     (Fig.  24.)     The  over-all  dimensions  of  the  house  are  40 
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Figure  23. — Plan  o  :  Floor  plan  of  a  well-aiTanged  house  capable  of  handling  1,000 

barrels  daily 

by  50  feet,  with  a  total  capacity  of  approximately  500  barrels  per 
day.  These  dimensions  can  be  changed  to  provide  a  larger  space  for 
the  storage  of  unpacked  and  packed  fruit.  The  actual  floor  space 
occupied  by  the  packing  machinery  is  20  by  30  feet.  Empty  con- 
tainers are  stored  in  a  large  loft  over  the  packing  floor.  Barrels  are 
coopered  in  the  loft  and  as  needed  are  let  clown  through  the  shafts  A. 
This  arrangement  avoids  accumulation  of  empty  containers  on  the 
floor  of  the  packing  house  to  interfere  with  the  operations  of  the  crew. 
The  fruit-receiving  floor  is  30  inches  above  the  rest  of  the  floor. 
The  receiving  space  is  enlarged  by  the  addition  of  a  4-foot  outside 
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lon^  and  2  feet  wide,  is  18  inches  above  tlie  receiving  floor.  The  feed 
belts  of  some  ««:radinjj:  niacliines  are  approximately'  liVij  ^cet  aliove 
the  floor,  bnt  it  is  iinpracticabh*  to  empty  barrels  on  a  bell  at  this 
height.  The  fruit  passes  from  the  feed  belt  to  the  fii*st  sizing  rings, 
where  all  fruit  smaller  than  2^4  inches  is  graded  out.  The  larger 
fruit  passes  to  a  grading  l>elt  C,  which  is  7  feet  long  and  accommo- 
dates si.x  sortei*s.  This  belt  is  divided  bv  a  partition,  so  that  as  the 
fruit  passes,  the  Utility  grade  is  sorted  out  and  diverted  into  the 
first  bni.  The  culls  are  thrown  into  two  chutes  E  leading  to  the  bin 
outside  the  house.     The  United  Stales  No.  1  grade  fruit  passes  to  the 
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FicrRB  24 — Plan  4  :  Floor  plan  of  house  fully  equipped  for  barrel  and  uanket  packing 

next  sizing  rings,  where  the  fruit  2Vi  to  2V1>  inches  in  diameter  is 
dropped  into  bin  F.  The  remainder  of  the  fruit  is  separated  accord- 
ing to  size  into  bins  G,  H,  and  I.  Sorters  stand  on  a  raised  platform 
18  inches  above  the  floor  level.  The  sizing  l)elts  are  48  inches  above 
the  floor,  high  enough  to  provide  the  proper  drop  to  the  i)acking  bin. 
The  fruit  is  loaded  on  the  cars  from  a  covered  platform  6  feet  wide 
and  80  feet  long. 

At  the  receiving  end  of  the  house  there  are  doors  hinged  at  the 
'P  to  swing  outward  and  upward.  When  oj>en,  these  doors  form  a 
cover  for  the  platform  and  leave  the  receiving  floor  free  from  obstruc- 
tion. There  are  also  sliding  doors  at  J  on  the  side  of  the  house  and 
at  K  in  the  rear.  AVindows  in  the  sides  of  the  house,  together  with 
the  doors,  furnish  light  for  the  packing  oi>erations. 
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HAULING 

Since  much  of  the  apple  crop  marketed  in  barrels  and  baskets  is 
packed  at  the  orchards,  it  is  iisually  necessary  to  haul  the  packed 
fruit  to  the  shipping  point,  sometimes  several  miles  away.  This 
hauling  must  be  done  as  rapidly  and  cheaply  as  possible  and  with  a 
minimum  of  damage  from  shaking  the  pack  and  bruising  the  fruit. 
Careful  handling  of  the  packed  fruit  is  as  important  as  care  in  any 
of  the  packing  operations.  Damage  caused  by  bruising  results  in 
price  discounts  on  the  markets.  A  rough,  jolting  haul  frequently 
impairs  the  rigidity  of  the  package  so  much  that  it  will  not  withstand 
the  strain  of  transit. 


Figure  25. — A  satisfactory  and  widely  used  method  oi  ioatliug  Ijariels 

Motor  trucks  are  best  suited  for  such  hauling  because  they  combine 
speed,  large  capacity,  and  smooth  carriage.  Trucks  can  be  fitted 
with  racks  which  make  it  possible  to  haul  larger  loads  than  are 
possible  in  the  truck  beds. 

LOADING  IN  CARS 

A  good  system  of  loading  in  cars  must  provide  for  the  even  dis- 
tribution of  the  strain  on  the  barrels  or  baskets,  and  these  containers 
must  be  stacked  tightly  enough  to  avoid  shifting  and  breaking.  The 
most  popular  and  probably  the  most  satisfactory  method  of  loading 
barrels  is  known  as  the  alternating-straight  load.  (Fig.  25.)  This 
load  is  started  by  placing  two  rows  of  three  barrels  each,  end  to 
end,  across  the  car,  which  leaves  a  space  of  about  half  the  length  of 
a  barrel  at  the  end  of  the  rows.  The  second  layer  is  then  started  by 
placing  a  row  of  three  barrels  on  top  of  the  first  two  rows,  but  start- 


PREPARING  :^D  BASKET- 

infT  from  the  oppo-  >  jir  and  covering  tli  ^pace 

hetWi'iMi  tlio  (MhIs  of  iUi'  hiwn  U*Iow  luul  the  side  of  tlie  rur. 

Thi'  remainder  of  the  car  is  hmded  in  the  same  way,  alternate 
hiyers  bein^  started  from  opposite  sides  of  the  car.  By  this  method 
lon<r  channels  are  forn»ed  along  the  walls  len^rthwise  of  the  car  and 
serve  as  flues  for  the  circulation  of  air.  ^^  hen  cars  are  shipped 
under  refriireration  a  load  stacked  in  this  way  cools  more  quickly, 
and  if  a  ventilated  car  is  used  there  is  a  frw  circulation  of  air 
throu«rhout  the  cai*.  An  additional  advantaj^e  is  that  the  bilge  of 
one  barrel  does  not  rest  directly  upon  the  biljre  of  another,  but  in 
tlie  hollow  space  over  the  ends  of  four  barrels  below.  In  some 
instances  the  barrels  are  loaded  irregularly  bi'tween  the  dooi^^*^- 
for  convenience  in  loading;  sometimes  they  "are  stood  on  end. 

In  loading  a  car  with  bushel  baskets,  perhaps  the  most  conimoii 
and  satisfactory  method  is  to  begin  by  placing  a  row  of  baskets  the 
entire  length  of  the  car.  Baskets  should  be  placed  so  that  the  top 
hoops  are  in  tight  contact  with  each  other  and  the  handles  should 
be  placed  tliagonally  to  the  side  of  the  car.  (Fig.  2G.)  The  second 
layer  is  placed  on  tlie  first  so  tiiat  the  baskets  in  the  second  layer  are 


Figure  26. — Floor  plan  of  cm-,  showing  a  good  method  of  luading  apples  packed  In 
baskets.  The  arrows  indicate  the  direction  from  which  the  rows  (usually  four 
baskots  high)  are  stowed.  Tbe  bandies  are  placed  uniformly  diagonal  to  tne  idde 
of  the  car 

not  centered  directly  on  top  of  the  baskets  in  the  lower  layer,  but 
(     h  rests  on  two  baskets  in  the  lower  layer.     Except  for  «     ' 

•n  shipments  it  is  customary  to  load  the  cars  four  layers 
The  fii-st  row,  four  la^-ers  high  the  entire  length  of  the  car,  is  usually 
l(»a(led  l)efore  the  second  row  is  started.  Each  basket  in  the  second 
row,  which  is  started  from  the  other  end  of  the  car,  fits  against  two 
baskets  in  the  first  row.  This  process  is  continued  until  the  car  is 
loaded.  The  last  two  row^s  in  the  car  are  usualh'  built  up  together, 
beginning  at  the  ends  of  the  car  and  working  toward  the  door.  In 
a  83-foot  car,  22  ba.^kets  can  be  loaded  lengthwise,  with  0  baskets 
across  the  car,  and  4  layers  high,  making  a  load  of  528  baskets. 

COLD  STORAGE 

In  order  tiiat  apples  shall  reach  the  market  in  the  best  condition, 
those  not  intended  for  immediate  marketing  should  be  placed  in  cold 
storage  as  soon  as  possible  after  they  are  packed.  If  the  fruit  is 
allowed  to  remain  for  some  time  at  a  rather  high  temperature  it  will 
become  mealy  and  will  lose  in  market  value  much  sooner  than  does 
fruit  placed  in  cold  storage  immediately.  This  is  particularly  true 
of  some  of  the  more  tender  varieties.  The  ideal  range  of  temperature 
t\»i  storage  of  most  varieties  is  about  30°  to  32°  F.,  and  this  range  can 
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not  be  maintained  in  common  storage.  Cold-storage  facilities  for  a 
large  part  of  the  crop  are  available  in  many  of  the  important  pro- 
ducing areas.  The  large  markets  are  also  atcII  provided  with  these 
facilities. 

GRADING   LAWS  AND   INSPECTION 

As  far  as  the  Federal  Government  is  concerned  the  use  of  the 
United  States  grading  standards  is  optional  with  growers  and  ship- 
pers. Tentative  United  States  grades  for  apples  were  first  recom- 
mended in  1918.  In  1924,  they  were  promulgated  by  the  Secretary 
of  Agriculture  to  be  the  official  standards  of  the  United  States  for 
the  inspection  and  certification  of  barreled  apples.  Since  that  time 
the  standards  have  been  revised  from  time  to  time  in  accordance 
with  the  requirements  of  the  industry. 

The  United  States  standards  are  in  general  use  in  the  region  east 
of  the  Rocky  Mountains.  At  the  beginning  of  1932,  15  States  had 
compulsory  grading  laws  based  on  either  Federal  or  State  stand- 
ards. Only  one  of  these  States,  however,  provided  for  compulsory 
inspection  of  all  apples  for  shipment. 

Inspection  of  apple  shipments  by  Federal- State  inspectors  is 
available  for  a  small  fee  in  most  of  the  important  apple-shipping 
districts.  Certificates  giving  a  statement  of  the  grade  and  a  descrip- 
tion of  the  shipment  are  furnished  to  the  interested  parties  as  a  part 
of  the  service.  For  the  year  ended  June  30.  1931,  24,237  cars  were 
inspected  under  the  Federal-State  service  at  shipping  points  in  the 
region  that  ships  mostly  barrel  and  basket  apples.  This  represents 
about  47  per  cent  of  the  car-lot  apple  shipments  from  this  region. 
The  Federal  inspection  service  is  also  available  in  the  important 
markets ;  here  for  a  small  fee  inspection  can  be  had  upon  request  by 
financially  interested  parties. 

The  use  of  the  United  States  grades  and  the  inspection  service  fur- 
nishes a  basis  for  sale  to  distant  buyers  and  for  contract  trans- 
actions and  discourages  the  rejection  of  cars  without  just  cause  upon 
arrival  at  the  market.  A  record  of  grade,  together  with  a  description 
of  the  shipment,  including  variety  and  size  of  fruit,  such  as  is  fur- 
nished by  an  official  inspection  certificate,  facilitates  settlement  of 
any  claims  against  transportation  companies.  Grading  and  inspec- 
tion of  apples  under  the  United  States  standards  encourage  improve- 
ment and  uniformity  in  grade  and  pack,  which  is  beneficial  to  the 
industry. 
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SUCCESSFUL  COMMERCIAL  production  of  de- 
ciduous fruits  is  based  upon  the  culture  of 
established,  profitable  varieties.  Systematic  indi- 
vidual tree  studies  of  many  orchards,  particularly 
those  where  the  trees  have  just  come  into  bearing, 
may  reveal  inferior  or  off-type  trees  that  reduce 
profits.  These  undesirable  trees  may  result  from  the 
unintentional  propagation  of  limb  variations,  from 
the  failure  of  the  buds  inserted  in  the  nursery  root- 
stocks,  or  from  accidental  mixture  of  strains  or 
varieties  in  the  nursery.  Such  trees  can  be  located 
and  their  characteristics  studied  through  the  individ- 
ual-tree performance  record  method  described  in 
this  bulletin,  and  if  necessary  they  can  be  eliminated 
by  replanting  or  top-working. 

Individual-tree  performance  records  are  useful  in 
selecting  superior  trees  as  sources  of  bud  wood  for 
propagation,  in  finding  valuable  limb  variations  that 
may  give  rise  to  improved  strains  or  varieties,  in 
locating  undesirable  limb  variations  to  be  removed 
by  pruning,  in  studying  the  results  of  orchard  prac- 
tices or  experimental  tests,  and  in  the  systematic  care 
of  individual  trees. 

In  deciduous  fruit  orchards  such  records  are  most 
important  as  a  means  for  discovering  the  relations 
of  cultural  practices,  inherent  tree  characteristics, 
and  environmental  influences  to  profitable  orchard 
production.  It  is  believed  that  they  will  help  mate- 
rially in  revealing  the  causes  of  failure  to  obtain 
satisfactory^  quantity  and  commercial  quality  of  fruit 
and  in  indicating  the  best  methods  of  improving 
yields. 

The  individual-tree  performance  records  of  citrus 
orchards  have  been  outstandingly  useful,  both  com- 
mercially and  scientifically.  The  records  have  been 
widely  adopted  by  citrus  growers  of  the  Southwest  as 
one  of  the  regular  orchard  practices.  It  is  believed 
that  a  somewhat  similar  method  of  individual  tree 
study  will  prove  equally  valuable  in  deciduous  fruit 
orchards. 
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TO  AX  EVER-INCREASING  EXTENT,  deciduous  fruits  are 
produced  coiniiiercialiy  from  comparatively  extensive  plantings 
of  a  few  established  varieties  in  orchards  that  are  operated  under 
scientific  methods,  with  systematic  attention  ^iven  to  even  the  smallest 
Ictails  of  cultural  practices.  Every  tree  should  he  f^iven  individual 
:ire  in  order  to  raise  the  avera«^e  production  as  hijrh  as  possible. 
Some  system  of  recordin<^  the  performances  of  individual  trees  is 
desirable  in  order  to  determine  detinitely  which  trees  are  unj)r()duc- 
tive  or  otherwise  uiulesirable.  Tiie  purpose  of  keepin<^  individual 
tree  performance  records  in  deciduous-iruit  orchards  is  to  obtain 
jof^nit*'  d^tj  <>T^  production  and  oil.o?-  ^-liaracteristics  of  ii.dlv'd'i'd 

VARIATIONS  IN  DECIDUOUS-FRUIT  TREES 

Off -type  trees  occur  in  most  young  plantings.  In  some  in>iances 
they  have  been  numerous,  2  per  cent  or  more,  and  have  necessitated 
expensive  top-working  or  replanting.  Some  come  from  unintentional 
mixture  of  varieties  by  nurserymen;  the  rest  have  usually  been 
accounted  for  as  being  caused  by  buds,  inserted  in  seedling  rootstocks 
failing  to  grow.  Such  trees  are  commonly  called  seedlings,  on  the 
theory  that  they  have  actually  developed  from  the  seedling  stock 
instead  of  from  the  inserted  buds. 

However,  investigations  of  extensive  plantings  of  young  peaches, 
pears,  prunes,  and  apricots  have  indicated  that  m  some  instances  the 
off-type  trees  are  not  seedlings  but  the  results  of  unintentional  propa- 
gation of  limb  varfations  that  occurred  cm  the  parent  trees  from 
which  the  bud  wood  was  olitained.  The  fruit  and  foliage  charac- 
eristics  of  some  of  these  off-type  trees  resemble  very  closely  those 
>f  certain  limb  variations  in  trees  otherwise  normal  and  indicate  that 
the  tree  variations  probably  resulted  from  accidental  propagation  of 
similar  limb  vari'?*-"'-  \ 


2  farmers'    BULLETIX    10  96 

Therefore,  in  the  propatration  of  deciduous  fruits,  consideration  of 
limb  variations  becomes  highly  important.  In  citrus  varieties  prop- 
agations from  the  normal  branches  of  trees  in  which  limb  variations 
occur  are  likely  to  produce  variable  progenies.  Some  of  these  prog- 
enies will  bear  varying  quantities  of  fruit  like  that  of  the  limb 
variations  in  the  ]jarent  trees,  and  others  will  produce  only  the 


FIGU 


a.  Normal  fruit :  b. 


. — A,  Mcintosh  apples  from  tree  at  Fennville.  Mich.:  a,  Normal  .^ 

solid  red  fruit   borne   on   limb  variation.     B,  Delicious  apples  from  tree   at  We- 
natchee,  Wash. :  a.  Normal  fruit ;  h,  solid  red  fruit  borne  on  limb  variation 

abnormal  type  of  fruit.     It  seems  probable  that  this  is  also  true  of 
deciduous  fruits  and  explains  the  origin  of  some  of  the  off -type  trees. 

CLASSIFICATION  OF  VARIATIONS 

Variations  may  be  classified  as:  (1)  Fluctuations,  which  are  not 
stable  but  are  probably  caused  by  climate,  soil,  cultural  practices,  or 
some  other  environmental  influences;  and  (2)  true  variations,  which 
may  consist  of  a  branch,  limb,  or  an  entire  tree.  These  latter  are  not 
caused  by  environmental  conditions  and  may  be  perpetuated  by  bud- 
ding.    They  are  called  "  bud  variations "  and  in  those  most  com- 


DBCIDUOUS-FRUIT   IMPHOVKMENT  3 

monly  observed  the  characteristics  of  the  fruits  or  foliajjje  offer  strik- 

!«;  contrasts  t»>  the  normal. 

Hut!  variations  may,  from  the  grower's  standpoint,  be  superior  or 
ipplcmcntarv  to  the  true  or  normal  variety.  <>r  they  may  he  inferior. 
1  iie  red  strains  of  the  Delicious  and  certain  other  apple  varieties, 
for  example,  ori«]jinated  as  bud  variations;  their  earlier,  more  uni- 
form, or  deeper  color  makes  many  of  them  more  desirable  than  the 
ormal-type  fruits  of  these  varieties.  Fruits  of  red  strains  of  the 
Mcintosh,  Delicious,  Jonathan,  and  Winesap  apples,  which  orijiji- 
:  atcd  as  liinh  variations,  aie  sho^vn  in   Fiirures   1   and  2.     Inferior 


FiGUBB  2. — A.  Jutiathaii  applex  from  tri»«'  at  Wfnjitclui*.  WuhIi.  :  a.  Normal  fruit  : 
5,  solid  red  fruit  borne  on  limb  variation.  II.  Wiuesnp  apples  from  tr«'«.  at 
Wenatchce,  Wash. :  a.  Normal  fruit ;  b,  solid  red  fruit  boroe  on  limb  yariation 

iriations  may  cause  loss  in  *rrade  and  (piality,  and  increased  cost 
f  sorting  and  packing.     Continuing  to  propagate  them   uninten- 
tionally may  produce  large  and  increasing  numbers  of  off-type  trees 
Ml  the  variety. 

A  bud  variation  of  a  Sims  peach  tree  near  Merced,  Calif.,  and  the 
piogeny  trees  propagated  from  it,  l)ear  peaches  that  mature  about 
two  weeks  earlier  than  those  borne  by  comparable  normal  Sims  trees. 
This  early  maturity  extends  the  harvesting  season  and  the  variation 
-  a  valuable  supplementary  strain.  Figure  3  shows  fruits  from  both 
I  he  normal  part  of  the  tree  and  the  variation. 
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An  unproductive  bud  variation  occurred  on  an  otherwise  normal 
Tuskena  (Tuscan)  peach  tree  in  the  same  orchard,  and  the  progeny 
trees  propagated  from  it  are  ahnost  entirely  barren.  This  unpro- 
ductive strain,  wholly  worthless  for  commercial  culture,  is  an  example 
of  an  undesirable  strain  orioinating  from  a  bud  variation. 


B 


Figure  3. — A,  Normal  Sims  peaches,  still  immature  :  B,  mature  Sims  peaches  that 
have  ripened  two  weeks  earlier  than  the  normal  (A),  borne  on  a  limb  variation  of 
the  same  tree.     Merced,  Calif. 


Figure  4  shows  a  typical  fruit  from  a  desirable  peach  limb  varia- 
tion and  one  from  an  undesirable  limb  variation  on  another  tree  of 
the  same  variety.  Progeny  tests  have  proved  both  to  be  true 
variations. 

Of  the  bud  variations  found  in  deciduous  fruits,  those  occurring 
as  limbs  and  known  as  "  limb  variations  "  have  been  most  conspicu- 


■US.     liuiivniuai-ut'f  siu»!H'>  m  an  cMrii-nr  (•kiimiii  im  n-iniMi  i  an- 
nriiia,  plaiiteil  lar«:ely  to  a  few  eMablisluul  ('aimin«;-|M'acli  varieties, 
lave  ivvoaleil  IV,)  striking  pearh  limb  variations  with  the  foUowiiig 
Miitstaiuliii«r  eharacteristics:   Fruits   riiH'niii^  earlier   or   later   than 
I  hose  on  the  normal  part  of  tiie  tree  (lig.  5);  abnormal  size,  shape, 
' olor,  or  texture  of  fruits;  abnormal  size,  shape,  or  quantity  of  leaves 
li^.  6)  ;  and  abnormal  forms  of  vegetative  growth.    Progeny  propa- 
gations have  perpetuated  the  late-niH»ning  character  of  the  limb  vari- 
ation shown  in  Figure  5  and  tlie  abnormal  leaves  of  the  one  shown  in 
I'iguiv    6.     Such    conspicuous     variation     from     the     normal     had 
j)assed  unnoticed  because  of  unfamiliaritv  with  the  characteristics 
uiid  signiticanie  of  limb  variations,  and  lack  of  knowledge  as  to  when, 
where,  and  how  to  look  for  them.     For  the  same  reasons  equally 
apparent  limb  variations  have  not  been  noticed  more  frequently  in 
ther  deciduous  orchards. 

In  the  Wenatchee,  Wash.,  district  where  severalbud  variations  of 
il»e  standard  apple  varieties  are  being  grown  commercially  to  an 


FiorRK  4. — Fruits  from  Ontario  iM»ach  trwH :  A.  Normal  fruit:  B,  fruit  Iwrne  on  a 
Iinil>  vnrintioii.  on  Knnio  trov  hk  A.  that  is  apparently  i(l(>ntical  with  that  of  the 
Peak  variety ;  C,  fruit  with  a  deep-re<l  keol  instead  of  the  normal  suture,  from  ii 
limb  variation  in  another  tree.     West  Riversiile  and  Ontario,  Calif. 


increasing  extent,  over  50  such  variations  are  now  under  observa- 
tion and  test.     Many  other  bud  variations  of  apple  varieties  have 
been  discovered  and  are  being  tested  or  "^'own  commercially  in  Mich- 
igan, Massachusetts,  New  Jer.«^ey,  New  York,  Virginia,  and,  in  fact,  in 
most  of  the  important  apple-producing  sections.     Growers,  orchard 
\  orkers,  and  others  interested  in  apple  growing  are  becoming  famil- 
ir  with  the  occurrence  of  bud  variations  showing  differences  in  color, 
ize,  and  other  characters  and  are  constantly  on  the  alert  during  the 
i  ruiting  season  to  discover  new  ones  that  may  be  of  commercial  value 
I  fter  being  isolated  and  propagated  as  improved  strains. 

In  a  number  of  limb  variations  in  peach,  prune,  and  apricot  trees 
the  shape,  size,  and  number  of  leaves  are  very  different  from  those 
f  the  normal  foliage  borne  by  other  limbs  of  the  same  tree.     Limbs 
f  peach,  apricot,  pear,  and  prune  trees  that  bore  variegated  leaves 
r  leaves  with  light-colored  areas,  have  also  been  discovered  and 
-ome  have  been  propagated  through  buddings.     They  are  of  scien- 
tific interest  and  of  possible  commercial  importance. 
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SEARCHING  FOR  BUD  VARIATIONS 


Early-matnrino;  limb  variations  are  most  ai)parent  two  or  throe 
^yeeks  before  the  normal  fruits  ripen,  and  when  the  color  indicating- 
maturity  of  the  early  fruits  is  in  sharp  contrast  to  the  green  of  the 


<^ 


A  B 

Figure  u. — A,  Mature,  normal  fruits  and  seeds  from  Phillips  Cling  peach  tree ;  1>, 
immature  fruits  and  seeds  from  a  limb  variation  of  the  same  tree.  Merced, 
Calif. 

immature,  normal  fruits.  Such  limbs  or  trees  should  be  marked, 
their  location  in  the  orchard,  the  date  of  discovery,  the  apparent 
difference  between  the  time  of  maturity  of  the  fruits  borne  by  the 
variation  and  that  of  the  normal  fruits,  and  any  other  descriptive 
matter  should  be  recorded. 
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Lnte-inaturin<r  limbs,  entire  trees,  or  individual  fruits  that  are 
noticed  at  the  normal  time  of  harvest  of  the  crop  should  be  marked, 
their  h)cation  recorded,  and  their  characteristics  descril)ed.  The 
writers  found  several  strikin«j:  late-ripcnin«j:  limb  variaticms  by  in- 
spectin*;  peach  trees  after  the  main  crop  ha<l  been  picked. 

Kusseted-pear  and  other  deciduous-fruil  lind)  variations  are  most 
apparent  when  the  fruits  are  anpnnu  hiiiij  uintinity.  Lar«:je-fruited 
Hart  let  t  pear  ami 
Winesap  apple  limb 
variations  and  others 
s  h  o  \Y  i  n  ^  abnormal 
size  or  shape  of  fruits 
or  peel  texture  are 
most  apparent  about 
the  time  the  fruits 
are  fully  mature  and 
just  before  harvest. 
In  Figure  7  are  shown 
russeted,  corrugated, 
and  other  abnormal 
pears  ]:)roduced  on 
limb  variations. 

Figure  8  shows  n 
large-fruited  Age  n 
(French)  prune  frojii 
a  limb  variation  sim- 
ilar to  one  from 
wliich  a  new  variety 
originated. 

The  quantity  ui 
fruit  per  tree  is,  of 
course,  observable 
over  a  considerable 
period,  but  is  best 
studied  about  the 
time  of  harvest.  The 
commercial  qualities 
of  the  fruits  are  most 
conveniently  studied 
just  before  or  during 
harvest.  However, 
the  search  for  sport- 
ing limbs  in  other- 
wise normal  fruiting 
trees  or  for  entire  tree  variations 
during  a  period  of  from  *wo  to  fl.T* 
is  begim. 

OBTAINING   INDIVIDUAL 


Fi(;ruE  0. — Lov 
liHving  long 
Calif. 


IS,   on 


Uriil*   vnrJntU>»»    (loft) 


the  whole,  most  efficient 


TKEE   KELUKDS 


The  work  of  obtaining  individual-tree  records  is  much  simpler  if 

carefully  planned  before  the  harvest.     Experience  has  shown   that 

in  some  instances  it  is  best  for  the  grower  to  study  only  a  small  block 

of  trees  in  the  beginning  in  order  that  he  may  become  familiar  with 

146103"— 3** 2 
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uniber   of   trees   may   be 


iiR"    uit'inous   ui    .^iiiu^.      All    iiu'i'ea>inii'    i' 
observed  during  later  years. 

INDIVIDUAL-TREE  NUMBERS 


In  order  to  identify  any  considerable  number  of  individual  trees 
with  certainty,  yenr  after  year,  some  method  of  numbering  and 


B 


;_c  D 

FlGUKE  7. — Fruits  irom  limu  variations  in  a  4U-year-oiti  orchard  of  Bartleti  praifs  ; 
A,  Heavily  russeted  :  B,  corrugated  ;  C,  russeted  section ;  D,  collared,  Santa  Clara, 
Calif. 

marking  them  is  necessary.  Such  a  plan  assigns  to  each  tree  a  com- 
bination number  consisting  of  the  number  of  the  orchard  block  or 
section,  the  number  of  the  tree  row  in  the  block,  and  the  number  of 


ni 
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the  tree  in  the  row,  always  couiitin*;  from  some  fixed  point.     For 
example,  the  numher  of  tree  20  in  row  18  of  orchard  block  14  will  be 
I  l-18-iiO.    Ill  small  orchards  the  individual-tree  immber  may  include 
iilv  the  tree  and  row  numbers. 

'fhe  numbers  may  be  painted  in  vertical  columns  on  the  trunks  of 

I  he  larmier  trees,  as  shown  in  Figure  9.     The  trunks  should  be  brushed 

l.efore  the  fi«rures  are  painted,  and  the  fijrures  should  be  on  the  same 

ide  of  all  trunks  in  order  to  be  found  conveniently.     Pure  white- 

•  ad  paint,  api)lied  with  a  lettering;  brush,  is  used.     The  numbers 

i»ust  be  clear  and  larjre  enou<rh  to  be  easily  read  from  several  feet 

iway.     After  a   little  experience  a  workman,  under  ordinary  con- 

>lition<.  can  i)aint  numbers  on  175  trees  a  da  v.    lie  should  have  a  list 


lit;i:uE  8. — Variations  li 

B.  largo-fruited  limb  v.iri.iTi'in  siniii:ii  i<>  iii.ii  iroiii  wiiini  ;i  sup.  ri«.r  sirnm  oi 
fruit  has  been  established  by  selection  and  propagation  ;  C,  normal  fruit.  Morgan 
Hill,  Calif. 


of  the  numbers  for  each  row  and  his  work  should  be  inspected  fre- 
juently  for  correctness. 

On  very  young  trees  with  trunks  so  small  ii..,'  .:  ..  impracticable  to 
])aint  the  figures  on  them,  the  numbers  are  often  printed  on  wooden 
labels  or  stamped  on  metal  tags,  which  are  so  attached  to  the  trees 
IS  not  to  interfere  with  their  growth.  Numbers  on  slightly  larger 
trees,  with  trunks  too  small  for  the  usual  arrangement  are  some- 
times arranged  in  a  vertical  column,  one  diuit  below  another,  the 
orchard  block  and  the  row  and  individual-tre<  l)eing  separated 

by  horizontal  lines.     If  the  trunks  are  wh  -(l  or  otherwise 

coated  it  will  be  necessary  either  to  protect  the  figures  or  to  use  the 
labels  suggested  for  very  small  trees. 

If  it  is  impracticable  to  paint  tree  numbers  on  all  trees,  the  fii^t 
and  last  and  the  fifth  or  +       '    tree  in  each  row  may  be  numbered, 
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but  this  is  only  slightly  less  expensive  than  painting  numbers  on  all 
trees.  The  figures  may  become  slightly  distorted  with  the  growth 
of  the  trunks,  but  they  will  ordinarily  remain  legible  for  several 
years,  long  enough  for  obtaining  adequate  data  on  individual-tree 
performances. 

A  map  of  the  orchard,  showing  the  tree  numbers  in  the  same  rel- 
ative positions  as  the  trees  in  the  planting,  should  be  made  to  pro- 
vide a  permanent  record  of  the  arrangement  and  number  of  the  trees. 

RECORD  FORMS 

A  printed  loose-leaf  form  is  useful  for  recording  the  performance 
data,  though  the  grower  may  rule  an  ordinary  notebook  for  this 
purpose.  The  form  used  by  the  writers  is  shown  in  Form  A.  It 
is  printed  on  sheets  4  by  6  inches  in  size. 

Form  A. — Form  for  record>ing  individual -tnc  performances  in  a  field  notel)Ook 


Location. 

V^ARIETY. 


Block 

Orchard Row. 


Tree 
No. 


Fruit 


Tree 


Crop 


Quan- 
tity 


Per 
cent 


Size 


Ripe 


Size 


Type 


Glands' 


Notes 


Records  BY Date 

•  The  column  marked  "glands"  is  useful  only  on  forms  for  records  on  peach  trees. 

The  following  definitions  and  directions  are  printed  inside  the 
front  cover  of  the  notebook  used  by  the  writers : 

EXPLANATIONS   OF   TERMS    AND    SYMBOLS 


Tree  No. — ^Record  the  tree  numbers  in  use  by  the  grower  wherever  possible ; 
othei*wise^  explain  in  detail  the  system  adopted  and  illustrate  it  with  a 
diagram  showing  the  arrangement  of  the  orchard  block  and  the  method  of 
numbering. 

Fruit: 

Croi). — Record  in  the  first  column  the  estimated  crop  in  number  of  boxes, 

pounds,  or  fruits,  and  indicate  the  unit  used.     In  the  second  column  record 

the  estimated  percentage  of  a  maximum  crop,  taking  into  account  the  size 

and  condition  of  the  tree. 
Size. — L/=large   size   for  the  variety,   S=small.     Normal    size   need   not   be 

recorded. 
Ripe. — Refers  to  the  time  of  ripening  as  compared  with  the  normal  for  the 

variety.     E^early,  L=late.     Normal  ripening  need  not  be  recorded. 

Tree: 

Size. — Refers    to    comparative    size    of    trees    in    the    block    being    studied. 

L= large,  S= small.     Normal  size  need  not  be  recorded. 
Type. — P=productive,  P*=outstandingly  productive,  U= unproductive.     Nor- 
mal production  need  not  be  recorUed. 


Glands. — For  use  in  peach  variety  studies, 
form. 


0=glandless,  G=glob6se,  R=reni- 
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\()TE8. — Uocortl  briefly  any  rhnrncteri8tlc  or  c<)U«lltl«ni  of  tree  or  fruit  which 
may  help  explain  tho  ix^rforminuM'  of  tho  indivMual  trw.  sn<*h  as  MIsoase, 
insect  injury,  brokt'n  llinhs.  striking'  variations  of  foliage  or  fruit,  cultural 
treatment.  pruniuKr  I'eplanls.  top-worked  trws.  or  other  phases  of  tree 
development. 

FIELD  RECORDS 

Fruit  from  each  tree  may  be  picked  and  actually  weighed,  counted, 
or  mea.stired,  or  it  may  be  estimated  in  terms  of  weight,  number  of 
fruits,     number     of 


.j^ 


f#^ 


•^^'^J 


"utainers,  or  the 
]H»rcenta«:e  of  a  theo- 
retically full  crop 
witli  a*re,  size,  and 
liabit  of  tjrowth  of 
the  tree  taken  into 
accoinit.  Factors 
such  as  kind  of  fruit, 
number  a  n  d  fre- 
ipiency  of  pickings, 
lenirth  of  picking 
season,  and  availa- 
bility of  trained 
labor  and  supervi- 
sion Avill  determine 
whether  the  yield 
is  actually  measured 
or  estimated.  Actual 
measurement  is  de- 
sirable in  experimen- 
tal studies,  but  care- 
ful estimates  are 
satisfactory  for  com- 
mercial    orchardists. 

Notes  on  abnormal 
blossoming  dates, 
pecidiar  bloom  char- 
acteristics, pruning, 
thinning,  spraying, 
frost  or  wind  injuries, 
and  other  tree  condi- 
tions are  helpful  in 
interpreting  results 
and  may  be  kept  in 
the  field  notebooks. 

Pickers  and  other 
employees,     if     told 

what  to  look  for  and  how  to  look  for  it,  can  give  valuable  aid  in 
discovering  desirable  bud  variations  by  noticing  striking  foliage  or 
fruit  differences. 

To  obtain  actual -yield  records  it  is  necessary  to  pick  each  tree 
•  parately  an»l  to  record  the  quantity  of  fruit  harvested  from  each 
tree  at  each  picking.     With  the  proper  distribution  of  boxes  and  with 
trained  labor,  one  recorder  can  keep  up  with  a  large  number  of  nick- 
ers and  can  also  record  any  miusual  fruit  or  tree  conditio) 


FlOL'RE  0.- 


-Tree  with  its  individuni  number  paiut'U  on  the 
trunk 
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If  the  yield  is  recorded  in  terms  of  boxes  or  other  fruit  containers, 
a  few  filled  containers  should  be  weighed  so  that  the  records  can  be 
translated  into  terms  of  weight  if  desired.  Partly  filled  containers 
should  be  weighed  or  the  quantity  of  fruit  in  each  estimated.  Ordi- 
narily, estimates  to  quarters  of  the  recorded  unit  are  sufficiently 
accurate. 

For  records  of  actual  yields  in  some  commercial  orchards  growers 
securely  tie  a  strong  i)aper  tag  about  3  by  6  inches  to  a  branch  on  the 
same  side  and  at  about  the  same  height  on  each  tree.  A  form  is  usually 
printed  on  the  tags  with  spaces  for  the  name  or  number  of  the 
orchard,  the  individual-tree  number,  and  for  ^^ields  at  several  pick- 
ings. After  each  picking  the  yields  should  be  copied  from  the  tags 
into  a  notebook  to  prevent  losing  an}^  of  the  data. 

Persons  not  trained  in  estimating  the  yields  of  fruit  trees  should, 
at  first,  frequently  check  their  estimates  with  actual  picking  records. 

Yield  records  are  of  increasing  value  when  the  work  is  carried 
on  for  several  consecutive  seasons,  and  it  is  desirable  to  have  the 
same  person  make  the  estimate  for  each  block  of  trees  each  year. 
The  estimated  quantitj^  of  fruit,  and,  if  desired,  the  percentage  of  a 
full  crop  should  be  recorded,  and  notes  made  of  any  outstanding  or 
abnormal  characteristics,  such  as  the  size  and  degree  of  ripeness  of  the 
fruits  and  the  size,  tj^pe  of  growth,  and  other  characteristics  of  the 
trtees.  To  avoid  unnecessary  note  making,  only  conditions  and 
characteristics  markedly  different  from  the  normal  are  recorded. 

The  tree-estimate  records  should  be  obtained  shortly  before  the 
fruits  are  picked.  At  this  time  it  is  possible  to  judge  the  size,  color, 
and  shape  of  fruits,  as  well  as  the  approximate  quantity.  Some 
satisfactory  estimate  records  have  been  made  a  week  or  10  days  before 
picking,  but,  as  a  rule,  these  data  have  been  obtained  2  or  3  days 
before  the  commercial  harvest. 

PERFORMANCE-RECORD  PERIODS 

Performance  records  covering  the  early  years  of  full  bearing  are 
considered  most  valuable  in  locating  undesirable  trees.  Undesirable 
trees  can  be  top- worked  or  replanted  with  a  minimum  loss  of  time 
and  with  the  least  expense  in  early  years. 

To  guide  the  selection  of  good-type  trees  as  sources  of  bud  wood 
for  propagation,  records  for  two  consecutive  years  of  normal  full 
bearing  are  usually  sufficient,  but  records  covering  four  years  are 
preferable.  In  comparing  the  results  of  cultural  practices,  the  length 
of  the  performance-record  period  may  be  adapted  to  the  individual 
conditions,  in  order  to  obtain  adequate  and  reliable  data.  The  ideal 
performance-record  period  covers  the  productive  life  of  the  trees. 

ASSEMBLING  DATA  FROM  FIELD  RECORDS 

The  data  from  the  field  notebooks  may  be  transferred  to  office 
forms,  preferably  loose-leaf  type,  on  which  the  records  for  each  tree 
for  a  period  of  years  are  brought  together.  The  office  form  used  by 
the  writers  is  shown  in  Form  B.^ 


1  For  economy  of  space,  Form  B  as  here  reproduced  is  somewhat  abridged  as  to  number 
of  trees.  In  actual  use  the  form  occupies  a  full  sheet  8  by  10  ^/^  inches  and  allows  space 
for  records  of  four  trees  (instead  of  one)  for  eight  years  each. 


DECIDUOUS-FRUIT  IMPKOVKMENT 


13 


I'oBM  B. — Loose-tea f  form  for  aaaemblinif  indltHtlualtne  performance  ret-ortlB 

for  a  $cri€»  of  veoi  s 


TRBB-I*>UirORMANCB   IlRCdKIHt 


location 
Vahikty 


Orowkr 
Drciiakd 


fruit 


Quan- 

fity 


Per 

cent 


R}p« 


I* 

Olanch 

iSol 


In  order  to  interpret  the  tree  reoor«is  im('lli<^('iilly  it  is  desirable 

;  »  assemble  tlieni  in  tables  or  charts  on  whieii  the  yearl}'^  crops  and 

iie  total  yields  for  the   performance-record   periml   can   easily  be 

•inpai-ed  and  crop  variations  studied  in  connection  with  the  relative 

ositions  of  the  trees  in  the  orchards.     Charts  showing  the  distribu- 

lon  of  trees  with  comparatively  high,  average,  or  low  yields  are 

clpful.     An  annual  distribution  chart  will  be  interestin*^  and  in- 

tructive  to  the  grower,  but  a  chart  showing  the  distribution  of  the 

verage  yields  for  a  period  of  several  seasons  will  indicate  the  rela- 

ive  values  of  the  different  trees. 

A  simple  method  of  thus  comparing  individual-tree  yields  is  illus- 
trated in  Table  1,  which  shows  the  estimated  individual-tree  yields 
in  a  block  of  Lovell  peaches,  expressed  as  percentages  of  a  full  crop 
for  1926.  These  trees  were  seriously  affected  by  abnormal  weather 
conditions  during  the  preceding  winter.  On  the  south  side  of  the 
Mock  is  a  high  windbreak.  Relatively  high  yields  from  trees  just 
north  of  the  windbreak  are  shown  in  Table  1.  They  indicate  that 
production  in  this  part  of  the  blcK'k  was  increased  by  the  protection 
of  the  windbreak.  Further  investigation  indicated  that  this  protec- 
tion consisted  largely  of  shading  the  trees  from  the  sun  during  hot 
davs  in  the  winter. 

Recording  the  percentage  of  a  full  crop,  as  well  as  the  actual  yield^ 

i:is  the  advantage  of  showing  the  production  of  the  trees  irrespective 

f  their  age  and  size,  and  without  referring  to  other  records.     For 

iistance,  when  charted  on  the  basis  of  actual  yield,  a  young  tree  in 

an  older  orchard  would  show  a  small  crop  among  heavier  yields  and 

would  thus  appear  to  be  a  poor  tree,  whereas  if  the  yields  were  shown 

-  percentages  of  a  full  crop  the  normal  voung  tree  would  be  indi- 

ated  as  comparable  to  the  ohler  ones.     Tfie  method  of  charting  any 

particular  orchard  will  depend  largely   upon  the  puri)ose  oi  the 

lecord. 
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Table  1. — Individual-tree  production  for  1926  in  10  roics  of  a  block  of  Lovell 
peaches,  Cucanwnga,  Calif.,  expressed  as  percentages  of  a  full  crop 

[Each  figure  indicates  the  percentage  of  a  full  crop  borne  by  one  tree.    Beyond  tree  24  of  each  row  this 
orchard  was  bordered  by  a  double-row  planting  of  tall  Eucalyptus  trees] 


Tree  No. 


1. 
2- 
3- 
4. 
5- 
6- 
7- 
8- 
9. 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Row  No.- 

- 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

V?. 

1 

0 

0 

1 

0 

H 

0 

2 

1 

2 

1 

0 

0 

2 

1 

0 

0 

2 

4 

y4 

1 

0 

2 

R. 

0 

2 

1 

y? 

3 

1 

4 

0 

0 

2 

1 

3 

1 

1 

5 

4 

20 

4 

5 

1 

y? 

5 

1 

2 

1 

1 

1 

1 

10 

4 

8 

2 

2 

3 

3 

2 

1 

3 

5 

8 

1 

0 

2 

1 

^ 

1 

10 

0 

0 

4 

1 

R. 

0 

4 

3 

1 

8 

2 

3 

D. 

6 

0 

0 

2 

1 

2 

1 

3 

10 

8 

S. 

1 

0 

1 

3 

2 

5 

3 

4 

_ 

3 

0 

4 

4 

8 

1 

15 

2 

2 

y?. 

1 

2 

2 

0 

2 

6 

40 

1 

3 

1. 

3 

2 

2 

1 

5 

1 

3 

12 

5 

1 

12 

1 

1 

8 

4 

1 

4 

0 

0 

5 

2 

0 

2 

2 

2 

3 

5 

3 

5 

2 

4 

0 

2 

5 

3 

4 

K. 

2 

10 

1 

6 

1 

10 

10 

6 

20 

30 

10 

1 

15 

5 

5 

5 

15 

30 

25 

35 

10 

2 

20 

25 

10 

20 

15 

25 

60 

50 

25 

40 

40 

35 

30 

R. 

30 

30 

75 

90 

66 

66 

75 

80 

66 

75 

75 

80 

80 

75 

75 

75 

85 

90 

66 

66 

60 

75 

90 

85 

66 

60 

90 

85 

40 

85 

70 

60 

50 

75 

— 

~ 

25 

75 

— 

— 

— 

50 

0  indicates  no  crop. 

R.  indicates  a  replanted  tree. 

S.  indicates  a  seedling  tree. 


D.  indicates  a  diseased  tree. 
—  indicates  no  tree. 


One  plan  of  charting  individual-tree  performance  records  is  to 
select  different  colors  for  trees  with  high,  medium,  and  low  yields, 
and  to  color  the  squares  on  the  chart  according  to  the  amounts  or 
percentages  of  yield  shown  by  the  trees  in  that  square.  Superior 
trees  may  be  designated  by  some  special  symbol. 

Different  s^mibols  may  be  used,  like  different  colors,  to  indicate 
A^arious  classes  of  yields,  and  the  appropriate  symbols  placed  on  the 
chart  to  mark  the  relative  locations  of  the  trees  whose  yields  they 
indicate.  Trees  may  be  divided  into  classes  according  to  whether 
they  are  unprofitable,  barely  pay  for  their  maintenance,  or  are  profit- 
able. Superior  trees  suitable  as  sources  of  bud  wood  for  propaga- 
tion may  be  identified  by  special  symbols  on  the  chart,  as  may  other 
trees  that  require  replacing,  top-working,  or  other  care. 

Actual  yields  may  be  recorded  in  figures  on  the  chart  at  the  rela- 
tive positions  of  the  trees  to  which  the  figures  apply.  Different 
colors  of  ink  and  different  symbols  can  indicate  diseased  or  injured 
trees,  poor  trees  that  are  to  be  replaced  or  top- worked,  and  supe- 
rior trees  suitable  as  sources  of  bud  w^ood. 

USING  INDIVIDUAL-TREE  RECORDS 


The  data  on  individual-tree  performances  may  be  used  (1)  in  locat- 
ing superior  strains  for  commercial  use;  (2)  in  locating  unprofitable 
trees  that  need  top-working  or  replanting;  (3)  in  making  progeny 
tests  of  selected  parent  trees;  (4)  as  the  basis  for  systematic  care  of 
individual  trees;   (5)  in  comparing  the  results  of  different  cultural 
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practices;  and   (6)   in  establishing^  reliable  sources  of  propagating 

iii:it('i-inl. 

ISOLATING  AND  PROPAGATING  SUPERIOR  STRAINS 

In  oi-der  to  maintain  the  fruit-pnulucing  efficiency  of  an  estab- 
i-lietl  fruit  variety  it  is  advisable  to  i)r()pa«rate  the  variety  cominer- 
-  ijilly  with  bud  wtKxl  oidy  from  trees  of  good  type.  After  such  trees 
have  been  identified  by  their  |x»rformance  records  they  should  be 
carefullv  studied  in  tiie  orchard  before  the  next  crop  is  picked,  and 
outstanding  trees  that  by  reason  of  their  fruit  and  vegetative  ciiar- 
acteristics    seem    Uvst    suited    for    pi'  ii    siiould    l)e    selected. 

Through  systematic  selection  of  the  U  as  sources  of  bud  wood, 

iirther  propagation  of  undesirable  strains  can  be  largely  eliminated. 
Striking  limb  or  entire-tree  variations  should  be  carefully  observed 
iiid  their  blossoming  and  fruiting  characteristics  systematically 
t^tudied  for  two  or  three  years.  If  they  are  found  to  be  of  possible 
commercial  value,  progeny  propagations  from  them  should  be  made 
in  order  to  determine  the  performance  of  the  progeny  in  the  orchard, 
particularly  its  inherent  stability.  From  the  results  of  the  experi- 
mental i)r(>geny  tests,  ccmclusions  on  the  desirability  of  making  com- 
mercial oicliard  tests  of  the  promising  variations  can  be  drawn. 

LOCATING  UNPROFITABLE  TREES 

Trees  that  are  healthy,  yet  shown  by  their  jwrforinance  records 

!o  be  consistently  low  yiehling  and  uni)rofitabh\  nuiy  be  top-worke<l 
"I  replaced.  Individual  factors  will  determine  which  process  to  us(». 
Top-worked  tribes  should  receive  individual  care  for  si*veral  years 
ifter  the  oi)eration,  to  make  sure  that  new  growth  develops  solely 
I Vom  the  bud  wood  and  is  so  pruned  as  to  develop  strong  and  well- 
balanced  tops.  In  replanting  in  mature  orchards  it  is  advisable  to 
plow  or  dig  ditches  entirel}^  around  the  young  trees  and  fill  the 
ditches  with  manure  or  other  fertilizer  to  stimulate  growth  of  the 
young  trees  and  lessen  comjK»tition  with  the  larger  root  systems  of 
Ider  neighboring  trees. 

MAKING  PROGENY  TESTS  OF  SELECTED  PARENT  TREES 

Progeny  tests  are  recouunended  for  obtaining  definite  evidence  on 
the  transmissibility  of  important  tree  characters  discovered  in  the 
nurse  of  the  individual-trcn?  record  work.  These  tests  can  l^e  made 
'  ither  by  top-working  established  trees  or  by  budding  nursery  seed- 
lings. Top-working  gives  quicker  results  than  budding,  but  it  is 
often  impracticable  to  obtain  satisfactory  trees  for  top-working. 
Xursery  budding,  therefore,  is  ordinarily  the  more  practical  method. 

In  propagating  selected  parent  trees,  all  bud  sticks  from  each  tree 
may  be  given  the  parent-tree  number.  If  propagations  are  being 
made  from  a  number  of  different  orchards,  the  records  can  be  simpli- 
fied by  establishing  a  new  series  of  propagation  numbers,  and  then 
making  a  key  list  showing  the  parent  tree  rei^resented  by  each 
number  on  the  new  list,  the  date  it  was  propagatecl,  and  other  related 
information. 

When  the  progeny  tree.s  begin  production  their  individual-tree 
yields  may  be  kept  for  a  period  of  years  in  order  to  determine  the 
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inherent  stability  of  the  progenies  and  their  relative  value  for  com- 
mercial use.  Only  the  best  progeny  trees  should  be  chosen  for 
further  propagation. 

In  making  progeny  tests  of  striking  limb  variations,  bud  wood 
should  be  taken  from  the  variation  and  from  a  normal  branch  of 
the  same  parent  tree  and  numbered  with  distinctive  modifications  of 
the  parent-tree  numbers.  If  the  parent  tree  number  is  3-21-6, 
bud  wood  from  the  normal  limb  may  be  3-2i-6A  and  that  from  the 
limb  sport  3-21-6B.  More  than  one  limb  sport  from  the  same 
parent  tree  may  be  identified  by  different  letters.  If  many  limb- 
sport  propagations  are  to  be  made  a  new  system  of  numbering  the 
progeny  may  be  adopted,  as  lA  and  IB.  2 A  and  2B,  for  normal  and 
variable  forms,  respectively,  from  each  tree,  and  a  key  list  made 
describing  the  various  characters  of  the  propagations. 

COMPARING  CULTURAL   PRACTICES 

Tabulating  individual-tree  yields  in  an  orchard  block  may  reveal 
areas  of  light  production  caused  bv  differences  in  soil  types  or 
earlier  soil  treatments.  Plotting  the  yields  of  one  orchard  showed 
an  area  of  low  yields  near  the  center  of  the  block.  The  low  yields 
were  found  to  have  been  caused  by  the  removal  of  the  surface  soil  in 
grading  for  irrigation  before  the  orchard  was  planted.  These  trees 
were  brought  up  to  normal  production  ])y  resurfacing  the  area  with 
top  soil  from  outside  the  orchard.  It  w^as  also  found  that  low  yields 
of  trees  near  the  irrigation  flume  and  at  tlie  lower  ends  of  the  rows 
were  caused  by  poor  soil  conditions  and  were  improved  by  correcting 
these  conditions. 

Performance  records  will  show  definitely  the  behavior  of  trees  that 
have  been  treated  for  disease  or  insect  infestation  and  will  indicate 
the  proper  ultimate  disposal  for  them. 

The  death  of  trees  often  causes  considerable  loss,  and  in  close  plant- 
ings it  is  sometimes  difficult  to  decide  whether  it  is  profitable  to  re- 
plant the  vacant  spaces.  Individual-tree  records  make  it  possible  to 
compare  the  production  of  trees  near  the  vacant  spaces  with  that  of 
trees  in  solidly  planted  areas,  and  to  determine  the  advisability  of 
replanting. 

It  is  sometimes  wise  to  try  out  fertilizer  treatments  on  small  plots 
before  adopting  them  for  general  orchard  use.  Individual-tree  per- 
formance records  are  of  great  assistance  in  interpreting  results  of 
such  tests. 

The  relation  between  production  of  individual  trees  and  the  length 
of  the  irrigation  run  can  be  ascertained  from  individual-tree  records. 
Effects  of  different  methods  of  pruning  and  different  degrees  of 
severity  of  pruning  will  also  be  shown  by  such  data.  The  effects  of 
different  kinds  of  cultivation,  of  different  varieties  of  cover  crops, 
and  of  many  other  factors  can  also  be  compared  through  a  study  of 
performance-record  data. 

Abnormal  limbs  in  otherwise  normal  trees  sometimes  reduce  the 
production  of  the  trees  or  add  to  the  expense  of  sorting  the  fruit. 
Through  individual-tree  performance  records  such  limbs  can  be 
found  and  their  characteristics  determined  so  that  they  can  be  pruned 
out  if  proved  undesirable. 
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ESTABLISHING  RELIABLE  COMMERCIAL  SOURCES  OP  PROPAGATING  MATERIAL 

In  studies  of  citrus  varieties  systematic  individual-tree  perfonn- 
ance  records  have  been  a  practical  and  successful  ffuide  in  s(»lccting 
superior  trees  as  sources  or  propapitin^  material.  Inv€\stipitions  in 
deciduous  orchards  from  1921  to  VXM  indicate'  that  simihir  records 
will  <zivc  ri'lial>lc  «ruidancc  in  propapitin*;  dccidiious-fruit  trees. 

Study  of  individual-tree  records  a>  jruides  in  bud  selection  in- 
cludes: (1)  A  conii)arison  of  the  quantity  and  <iuality  of  fruit  pro- 
duced over  a  period  of  years;  (2)  a  study  of  the  environment  of  any 
particular  tree  in  relation  to  its  productivity;  and  (3)  careful  obser- 
vation of  the  relative  uniformity  of  the  type  of  fruits  borne  by  the 
trees.  As  a  result  of  thes(»  studies  it  should  be  possil)le  to  select  those* 
trees  that  have  been  the  most  consistent  in  producin<j:  hi«^h  yields 
of  uniformly  good  fruits.  Other  less  defimihle  considerations  enter 
into  the  selection  of  superior  parent  trees,  particularly  the  experience 
of  intimate  tree  knowledjre  <rained  in  securing;  and  assembling  the 
?ecords.  With  such  experience  comes  greater  facilit\'  !••  ^nidving 
uriations  and  selecting  superior  individual  trees. 

Cooperative  or  other  organizations  of  deciduous-fnni  giowcrs  can 
aid  individual  orchardists  by  procuring  and  supplying  selected 
buds.  The  success  of  deciduous-fruit  industries  depends  in  part 
upon  the  quantity  per  acre  and  the  connnercial  (piality  of  the  truit 
to  be  marketed,  and  i)ropagating  good-type  trees  of  the  different 
varieties  is  a  fimd-mifntnl  factor,  sliici*  flu*  indixidnnl  tree  is  the  unit 
of  production 
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USING  SOIL- BINDING 

PLANTS  TO  RECLAIM 

GULLIES  IN      - 

THE  SOUTH        - 


MILLIONS  OF  ACRES  on  abandoned  farm  and 
other  land  are  eroding  at  an  appalling  rate 
throughout  the  uplands  of  the  South.  This  erosion 
not  only  causes  financial  loss  to  the  landowners — it 
also  menaces  cultivated  fields  and  other  property. 

Soil-binding  vegetation,  often  employed  in  connec- 
tion with  small  brush  dams,  affords  a  cheap  and 
effective  means  of  controlling  the  spread  of  large 
gullies  and  washes.  Although,  because  of  the  un- 
productive soils  exposed  in  gullies,  relatively  few 
plant  species  can  be  grown  on  such  sites,  certain 
trees,  vines,  and  grasses  have  been  successfully 
planted  on  eroded  lands  and  have  not  only  proved 
eff'ective  in  reclaiming  the  soil  but  have  produced 
returns  in  wood  products  or  forage.  This  bulletin 
describes  these  species  and  recommends  their  use 
for  gully  reclamation. 
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GT'LLIES  THAT  liavc  destroyetl  or  are  destroying:  the  produc- 
tive value  of  millions  of  acres  of  eroded  and  abandoned  farm 
land  in  Southern  States  can  be  stopped  and  the  land  reclaimed  by 
proper  control  measures.  Plantinji:  natural  soil  binders  such  as  trees, 
hrubs.  vines,  and  <rrasses,  which  are  at  the  same  time  agencies  for 
l)uildin<r  and  restorin*?  fertile  soil,  is  one  of  these  measures.  It  is 
chcai)er  than  the  construction  of  dams  and  dikes,*  and  the  effective- 
ness of  plants  in  obstructing  rapid  run-off,  holding  topsoil,  and 
l)ermittin^  rapid  absorption  of  wat«"-  <  "i  1"'  ^«"''>  wIukm!-  f<ir..^fx. 
brush,  and  grasses  are  growing. 

Owners  might  at  one  time  have  [)rc\ciiir(i  mr  in'^iiiiiiii<;  oi   sikIi 
leep  gullying  as  is  pictured  on  the  cover  of  this  bulletin.     By  con- 
our  plowing,  proper  terracing,  and  the  use  of  winter  cover  crops 
!  liey  could  have  checked,  in  its  early  stages,  the  washing  away  of  the 
fertile  topsoil  from  sloping  lands.     Once  such  land  is  abandoned, 
perhaps  burned  over  repeatedly,  or  overgrazed,  gidlying  is  speeded 
'p  beyond  the  possibility  of  any  such  control.     Owners  are  inclined 
io  forget,  not  only  that  they  are  paying  taxes  on  this  waste  land,  but 
ilso  that  small  gullies  on  abandoned  fields  can,  within  a  few  years, 
levelop  into  huge   washes  that  eat  back   into  the  uplands  to  en- 
roach  on  areas  still  cultivated  and  to  menace  buildings  and  other 
property.     Owners  may  overlook,  too,  the  fact  that  outwash  from 
such  gullies  may  ruin  alluvial  farm  ];ind-  bv  «l«'i)n-it Idlj^  on  tliem  a 
layer  of  infertile  .sand  and  gravel. 

Gullies  are  not  only  an  evil  in  then.-t  i »« -.  .m.i  , .,  .|,.,  ..i.  >  ..  ...*...*>, 
to  all  adjacent  productive  land,  threatening  losses  likely  to  be  far 
Lrreater  than  the  cost  of  prevention. 

Most  of  the  stuilies  described  in  this  publication  were  made  on  the 
ilt  loam  uplands  of  the  lower  Mississippi  Valley  (fig.  1),  but  the 

'  hiforinntion  on  enKlnoorlnK  iiK'tiiis  of  gully  control  in  given  in  FarinerK*  I'.i  \. 

Jullies:    How    to    Control    antl    Ke«lalm    Them.      Furthor    Information    on    '  1 

Mibject  will  be  found  in   Department  Circular  .1.3.  .Soil   K-    '  "    ■    v..; .1    v  ,1 

Leaflet  82,  Controlling  Small  Gullies  by  Bluegrass  Sod. 
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results  and  conclusions  obtained  there  are  applicable  in  many 
portions  of  the  South  where  conditions  are  similar.  The  first  prob- 
lem has  been  to  determine  just  what  type  of  vegetation  is  most 
effective  in  holding  the  soil,  particularly  on  severely  eroded  and 
gullied  areas.  On  such  areas  most  if  not  all  of  the  fertile  topsoil  and 
part  of  the  subsoil  were  washed  away  before  the  land  was  abandoned, 
and  wherever  erosion  has  progressed  to  any  considerable  extent,  the 
infertile,  underlying  materials  have  been  exposed.  These  are  not 
true  soils  but  rather  sands,  gravels,  and  thick,  plastic  clays  that  would 
require  ages  of  weathering  to  become  fertile.  The  difficulty  is  that, 
although  vegetation  often  becomes  established  naturally  in  the 
smaller  gullies,  very  few  plants  invade  these  unproductive  surface 
materials  in  the  larjrer  washes. 


FiGUBH  1. — The  shaded  portion  of  the  map  indicates  the  location  of  the  loess  bluflfs 
and  silt  loam  uplands  where  the  studies  here  described  were  made 

USE  OF  BLACK  LOCUST  AND   OTHER  TREES 


One  of  the  best  and  most  widely  used  soil  binders,  in  this  area, 
is  black  locust  {Rohinia  fseudoacdcia  L.).  With  its  wide-spreading 
and  interlacing  root  system  this  rapid-growing  and  valuable  tree 
can  halt  erosion  very  effectively  in  a  few  years,  even  in  such  bad 
washes  as  that  shown  in  the  cover  illustration.  It  is  not  only  par- 
ticularh^  well  adapted  for  growth  on  most  eroded  sites  and  exposed 
cla}^  subsoils  much  too  poor  for  agi'icultural  use,  but,  like  most  leg- 
umes, it  also  builds  up  the  soil  by  contributing  nitrogen.  Many  huge 
washes,  some  as  deep  as  30  feet  and  covering  several  acres,  have  been 
reclaimed  by  using  this  tree  under  the  direction  of  the  Tennessee 
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FiGiRE  2. — Trfatmt'nt  given  a  gully  pre|>araior.v  to  pluutiiig  black  Io<UKt  «ir  othfr 
vpgetation  :  A,  Plowing  In  the  gully  edges.  Intervening  areax  b<*tween  the  gullies 
■sbuuld  also  be  deeply  plowed.     B,  Constructing  the  proper  type  of  dam 


State  Forest  Service.  Furthermore,  excellent  fence-post  material  can 
be  cut  from  plantations  10  years  or  so  old.  If  the  posts  are  not 
desired,  the  locust  can  with  good  effect  be  cut  back  after  the  first 
year  and  a  plow  furrow  run  between  the  rows.  This  will  cause  the 
broken  roots  to  sprout  and  form  a  dense  thicket  still  more  effective 
than  the  rows  of  trees  in  checking  erosion. 

The  method  of  establishing  black  locnst  on  gullied  lands  can,  with 
some  slight  modifications,  be  used  with  any  other  desirable  tree 
species.  Some  preparatory  work  is  necessary.  In  the  early  fall  the 
edges  of  gully  banks  should  be  plowed  in.  (Fig.  2,  A.)  At  the  same 
time  brush  dams  or  barriers  should  be  built  about  12  to  24  inches  high 
and  near  enough  together  so  that  the  outwash  held  by  any  one  dam 
will  extend  up  the  gully  to  the  base  of  the  dam  immediately  above. 
(Fig.  2  B.)  Dams  are  constructed  of  bushes,  limbs,  or  small  trees 
laid  compactly  across  the  gully  bottom  and  weighted  down  with 
logs,  stones,  or  other  heavy  material.  The  ends  of  such  brush  barriers 
should  extend  well  into  the  gully  banks  to  prevent  side  cutting.  The 
upper  side  should  be  thatched  with  straw,  corn  stover,  pine  tops,  or 
similar  material  that  will  filter  out  and  hold  the  soil,  but  the  dams 
should  not  be  made  water-tight,  since  the  purpose  is  to  hold  soil,  not 
water. 

By  March  or  April  such  dams  will  have  caught  a  great  deal  of  the 
loose  soil  carried  off  b}'  the  winter  rains.  Much  of  the  topsoil  will 
also  have  been  deposited  over  the  less  productive  soils  of  the  gully 
sides.  In  these  deposits  the  thrifty  1-year-old  black  locust  seedlings  to 
be  set  out  on  the  area  can  then  be  planted.  (Fig.  3.)  Nursery  stock 
18  inches  high  is  best  for  this  purpose.  Larger  seedlings  will  sur- 
vive no  better  and  will  be  more  difficult  to  plant.  Such  stock  can  be 
bought  for  a  few  dollars  a  thousand,  and  1,200  seedlings  are  sufficient 
to  plant  1  acre  of  land.  They  should  be  set  out  6  feet  apart  in  evenly 
spaced  rows.  Where  portions  of  the  planting  site  are  unstable  or 
subject  to  Later  deposits  of  soil,  regular  spacing  is  less  essential  than 
planting  the  seedlings  in  the  more  favorable  spots.  The  young  trees 
should  be  protected  from  fire  and  grazing  for  several  years  and 
should  be  pruned  during  the  second  summer  in  order  to  increase 
growth  and  improve  form. 

Stands  so  established  will  often  produce  1,000  or  more  posts  on 
an  acre  within  10  or  12  years,  the  posts  having  a  market  value  of 
20  to  25  cents  each.  Since  the  total  expense  of  growing  1,000  black 
locust  posts,  including  planting  costs,  and  investment  in  land  and 
taxes  at  6  per  cent  compound  interest,  need  not  exceed  $50,  profits 
from  reclaimed  gullies  are  j^ossible. 

In  gully-control  Avork,  however,  the  merits  of  black  locust  in  re- 
claiming and  enriching  soil  should  receive  first  consideration,  par- 
ticularly on  less  productive  sites  where  monetary  returns  from  wood 
production  may  not  be  so  satisfactory.  A  heav}'  sod  of  bluegrass 
(Poa  sp.)  and  other  palatable  pasture  grasses  has  repeatedly  been 
observed  in  locust  plantations  on  gullied  lands  formerly  too  impover- 
ished to  support  any  vegetation.     (Fig.  4.) 

Another  tree  species  promising  for  planting  gullied  lands  in  the 
South  is  shortleaf  pine  {Pinus  eohlnata  Mill.).  Though  the  species 
lacks  the  rapid  growth  and  aggressively  spreading  root  system  of 
black  locust,  it  grows  better  on  pure  sands.     Shortleaf  pine,  like 


USING    ^ 


riGiisB  3. — Large  wash  on  a  westt'rn  Temiessw  farm,  8lniilar  to  tlmt  shown  on 
lover,  one  year  after  the  construction  of  brush  dams  and  the  planting  of  black 
locust.  TlJo  dams  have  bfon  almost  entirely  covcrtnl  with  Mill  outwash.  <;iv«'n 
l)roi)er  protection,  this  gully  will  in  a  few  years  be  as  completely  reclaimed  as 
that  shown  in  Figure  4 


FiGiRE  4 —This   10-year-old   black   loeust    plantation    has   complefly    rerlaimed    the 
once-eroded   waste.     The  original    wash,   the  contours  of  whl(  h   can   still   l>e  s»'en. 

TToa    ontir<>1r     Imi-ron  VoIP     nrcspilt     <Ton    nf     thHftV     t'  "L-      l,.,Mivt      fr.-.<     ot      l.li,«.. 


was  entirely   barren.      Note   present    crop  of   thrifty 
post  sixe  and  the  ground  cover  of  pasture  grasses 
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black  locust,  is  especially  able  to  grow  on  inferior,  depleted  soils. 
(Fig.  5,  A.)  On  badly  denuded  wasbes  on  whicli  only  tlie  most 
sterile  subsoils  are  exposed,  sbortleaf  pine  seedlings  are  frequently 
tbe  only  native  vegetation.  In  the  territory  within  the  natural  range 
of  the  species,  examples  of  how  it  has  controlled  erosion  can  be  seen 
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FiGL'KE  5. — GuHied  land  being  reclaimed  by  sbortleaf  pine  :  A,  Sbortleaf  pine  seed- 
lings coming  in  on  an  eroded  clay  too  poor  to  support  most  otber  vegetation. 
Althougb  giving  evidence  of  having  been  injured  by  fires,  the  young  pines  are 
growing  more  vigorously  than  tbe  stunted  grasses.  B,  Sbortleaf  pine  reproduc- 
tion becoming  established  in  tbe  gullies  of  an  abandoned  field 

in  practically  every  abandoned  field  where  sbortleaf  pine  has  become 
established  in  the  gullies.  (Fig.  5,  B.)  The  manner  in  wdiich 
sbortleaf  pine  seedlings  come  in  on  the  rapidly  eroding  surfaces  of 
the  larger  washes  and  cling  tenaciously  to  the  unstable  soils  indicates 
that  this  species  should  find  wide  use  in  erosion  control. 

When  sbortleaf  pine  is  planted  in  a  large  wash,  the  trees  can  be 
planted  in  pure  stands  on  the  more  sandy  exposures  or  in  alternate 
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lows  with  l)l;uk  .         :  loams  and  flays.     Xothin*^  but  the 

best  nursery-^i^rown  stock  should  bt»  usrd.  Sliort,  stocky  see<ninjrs 
with  vi<rorous,  wcll-devolopcd  roots  will  not  onlv  have  a  higher 
percentage  of  survival  but  will  grow  nu)rc  rapidly  than  the  tall 
-pindling  seedlings  commonly  produced  in  overcrowded  nursery 
heds.  One-year-old  seedlings 'of  shortleaf  ])ine  can  usually  l)e  pur- 
(  based  from  commercial  nurseries  for  about  $2  per  thousand. 
Before  being  planted  the  long  straggling  tips  of  the  roots  should 
be  cut  off  (fig.  C),  since  this  will  facili- 
tate planting  and  will  v"-"l<  •'>  LoH..,- 
-ubsequent  root  growth. 

In  the  South  the  standard  practice  oi 
planting  pine  seedlings  consists  of  (1) 
making  a  hole  or  slit  in  the  ground 
with  a  dibble,  planting  bar,  or  spade; 
[2)  placing  the  seedling  in  the  cavity 
thus  nuide  at  the  same  depth  at  which 
it  grew  in  the  nursery  bed;  and  (3) 
closing  the  slit  by  thrusting  the  planting 
tool  into  the  soil  several  inches  behind 
the  opening  and  forcing  the  soil  around 
the  tree.  During  planting  operations 
great  care  should  be  taken  to  keep  the 
roots  of  the  seedlings  moist.  Pine  seed- 
lings can  easily  be  killed  by  exposure  of 
the  roots  to  the  drying  elJects  of  wnnd 
and  sunlight  for  only  a  few  minutes. 

In  addition  to  its  use  as  a  gully  re- 
claimer, shortleaf  pine  is  a  valuable 
timber  tree.  Although  owners  in  the  past 
have  considered  second-growth  pines  as 
weeds  to  be  kept  from  field  and  pasture, 
such  trees  have  actually  added  to  the  op- 
erating life  of  many  southern  sawmill- 
There  is  at  least  a  possibility  that  thi 
tree  will  become  increasingly  valuabl- 
as  the  paper  industry  and  other  indus- 
trial uses  develop.  Planting  shortleaf 
pine  seedlings  on  unproductive,  eroded  soils  might  give  only  a  slow 
rate  of  growth  during  the  years  of  establishment,  but  observations 
indicate  that  their  growth  rate  in  deep  gullies  df>es  not  differ  appre- 
ciably from  that  on  adjacent  uneroded  soils.  Even  on  gullied  areas, 
shortleaf  pine  can  be  grown  to  merchantable  saw-log  size  in  35  to  40 
years. 

Loblolly  pine  (Pinus  taeda  L.)  is  another  southern  pine  that  may 
be  used  for  gully  control,  although  it  is  somewhat  more  exacting  in 
its  site  requirements  than  shortleaf  pine  and  has  a  more  restricted 
natural  range.  Loblolly  pine  seeds  in  abundantly  cm  gullied  and 
abandoned  fields  in  that  portion  of  the  silt  loam  uplands  lying  south 
of  central  Mississippi,  and  it  is  in  this  region  that  the  sj:)ecies  should 
prove  most  useful  for  controlling  erosion.  Loblolly  pine  will  sel- 
dom do  as  well  as  shortleaf  pine  on  extremely  dry  sands,  outcrops  of 
gravel,  or  heavy,  impervious  clays,  but  because  of  its  more  rapid 
147139"'— 3.3 2 
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rate  of  growth  and  the  greater  amount  of  needles  that  fall  from  it, 
it  should  be  favored  for  less  deeply  cut  gullies  or  washes  which  have 
not  cut  completely  through  the  deposits  of  silt  loam  or  loess.  The 
exposure  of  sands  and  other  coastal-plain  strata  in  large  gullies 
does  not  preclude  the  planting  of  loblolly  pine  on  such  sites  if  the 
soil  materials  are  not  too  much  depleted  and  if  they  contain  ample 
supplies  of  moisture.  Preparation  of  the  gully  before  planting  is 
even  more  important  for  loblolly  than  for  the  other  species. 

When  rain  has  been  plentiful  cottonwood  {Populus  deltoides  vir- 
giniana  (Castigl.)  Sudw.)  and  various  willows  {Salix  spp.)  are 
easily  propagated  by  planting  cuttings  from  the  present  or  previous 
year's  groAvth,  and  these  serve  admirably  in  several  ways  to  check 
the  growth  of  gullies.  Closely  spaced  rows  of  cottonwood  cuttings 
planted  in  gullies  at  right  angles  to  the  direction  of  flow  will  often 


Figure   7. — Cottonwood    cuttings   planted    across  a    gully   bottom.      Soil    and   other 
eroded  material  has  already  been  caught  and  deposited 

catch  a  surprising  quantity  of  soil.  (Fig.  7.)  Ordinary  brush  dams 
can  be  effectively  anchored  by  pegging  down  the  brush  with  stakes 
made  from  green  limbs  of  cottonwood  or  w^illow.  As  these  develop 
roots  the  brush  will  be  the  more  securely  anchored.  The  sprouts  that 
follow  will  be  able  to  withstand  considerable  burying  by  outwash 
and  will  tend  to  increase  the  effective  height  of  the  dam. 

The  size  of  the  cuttings  planted  is  not  particularly  important, 
but  the  most  convenient  size  is  10  to  12  inches  long  and  one-half  to 
three-quarters  inch  in  diameter.  Cuttings  should  be  made  after 
growth  ceases  in  the  late  fall  and  should  be  stored  in  a  cool,  moist 
place  until  the  following  spring.  Burying  the  cuttings  below  the 
frost  line  in  sand  or  any  other  well-drained  soil  is  the  usual  storage 
practice. 

The  seeding  in  of  trees  in  the  gully  bottoms  is  also  helpful.  Full 
dependence  can  not  be  placed  on  this  process  to  restore  the  land  to  a 
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M.i    ..«..   *  ruling  in,  in  conjunction  with i 

t  brush  (hnus  and  other  soil-catchinp  (h«vict»s,  is  n  preliminary  ineas- 
IV  to  be  foMowed  l»y  other  steps  iu  ivstoringthe  laud  to  pnxhictivity. 
'iirin«r  the  sprin«x  j^enuinatiou  period,  ctittonwood  and  willows  fre- 
quently seed   iu,  iu  this  way,  on  the  lo-  1^  of  ^ully   ' 
that   contain  suflieient   moisture.     ()u<'e  »  .ed,  these  n, 
.  «|uirin^  speeies  will  often  j^fow  readily  on  what  apiMMir  to  U*  wiy 
h\  sands,  btH'ausc  of  thf   MMlifv  «>f   fh«li-   i<m»(>   (o   iii.ilnf mIii   ((Mi- 
ict  with  the  water  tabh 

Other   less    important    ini    >i't«iv-    ^wm  u    .-»t.i    m    n.ii.n  .iii>    »*ii 

' oded   areas  are   persiunuon    {UloHpyvoH  virg-iniana  L.K  sassafnis 

tnifofium.  (Salisb.)   Ktze.),  eastern  red  reclar   {Jiin'j>- 

to  L.),  red  p^um   {LtUf/uidamJfar  sti/rac/fim  L.),  s\     i- 

lore   {J'/(t/fitHfs  (Kchlt  nfaliH  L.),  southern  red  oak   {(^fuirniH  ruhra 

I  .),  and  Chickasaw  plum  (Prumifi  anywHtifotta  Marsh.).     With  the 

\ceptiou  of  Chickasaw   plum,   w^hich  develops   root  suckers,  thus 

•ruling   dense   thickets,   these   .species   are    not   especially   eflScient 

I  stopping  soil  wash  but  because  of  their  adaptability  to  the  site 

lay  prove  useful  when  planted  in  combination  with  other  vegetation. 

USE  OF  VINES  AND  CREEPING  PLANTS 

Vines  and  creeping  plants,  because  of  their  habit  of  growth  and 
the  protective  mass  of  vegetation  with  which  they  mantle  an  eroding 
irface,  are  especially  valuable  as  a  temporary  means  of  stopping 
1  osion.  They  are  of  questionable  value,  however^  when  used  in  com- 
1  nation  with  tree  plantings,  since  it  is  almost  impossible  to  grow 
'  t»es  to  any  size  if  vines  are  present.  The  weight  of  the  vines  iu 
le  branches  of  the  trees  is  often  enough  to  break  out  the  tops  and 
destroy  the  timber  value  of  the  stand. 

Of  the  several  kinds  <»f  vines  that  have  proved  effective  in  gull}'- 
control  work,  Japanese  honeysuckle  (Lonwcru  japonica)  is  perhaps 
best  known.  Although  not  a  native  species,  this  shrubby  vine  has 
escaped  from  cultivation  and  has  become  establishe<l  throughout  the 
loessial  region  of  Mississippi  and  Tennessee  and  in  other  parts  of 
the  South.  The  plant  is  usually  seen  covering  the  sides  of  road 
cuts  and  filling  large  washes  with  a  dense  mat  of  vines.  For  some 
reason  it  prefers  the  society  of  black  locust,  and  wherever  black 
locust  occurs  naturally  Japanese  honeysuckle  is  now  nearly  always 
ass(K*iated  with  it.  In  several  instances  in  northern  Mississippi  this 
honeysuckle  has  been  planted  with  black  locust  in  large  gullies  and 
has  "completely  stopped  sf)il  washing.  (Fig.  8.)  The  common 
method  of  propagation  is  to  plant  rooted  portions  of  the  stem. 
These  grow  readily  and  soon  produce  a  cover. 

Perhaps  the  most  promising  soil-binding  vine  for  gully  control 
is  kudzu  (Piu'ran'a  f/tunhrrf/lana),  a  species  of  legume  introduced 
from  China  and  much  planted  in  this  country  as  an  ornamental.- 
This  vine  occasionallv  makes  a  phenomenal  growth  on  loose  san<K  :i- 
well  as  on  the  heavu»r  clays  and  loams.  (Fig.  9.  A.)  The  vim*^ 
show  a  tendency  to  clamber  over  trees,  tall  grass,  and  other  vegeta- 
tion where  these  occupy  the  site.  When  kudzu  is  established  on 
l»arren,  eroded  soils,  however,  tlie  vines  cling  closely  to  the  ground, 

» See  Leaflet  91.  Kudzu  a  Forape  Crop  for  the  Southeasf. 
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root  deeply  at  the  nodes,  growing  customarily  25  to  50  feet  in  a 
single  season.  As  a  legume,  kudzu,  in  addition  to  enriching  the  soil, 
provides  large  quantities  of  forage  which  is  eaten  avidly  by  livestock. 


Figure  8. — Japanese  honeysuckle  and  black  locust  plantings  are  very  effective  in 
erosion  control.  The  appearance  of  this  once  actively  eroding  gully  has  been 
completely   changed 

In  several  instances  kudzu  has  completely  checked  the  growth  of 
large  gullies.  In  1926  a  landowner  near  Canton,  Miss.,  planted 
kudzu  in  some  huge  w^ashes  on  his  farm.     By  1930  the  vines  had 


i  1 


pii'ua  li)  aajniniii;;  "iimih'-  an<i  iimu  cMvcrcd  s»'\riai  \\rn'<  wim  a 
U'lise  cai'iH^t  of  vinos.  (Fi^.  J^  1^.)  All  active  erosion  had  Ix'en 
lopped.     Several  frnHies  had  heen  filled  with  soil   10  feet  deep  as 

ilie  vines  caught  and  held  the  soil   washed   from  the  gully  hanks. 

While  at  fii>;t  the  sandy  outwash  was  of  sufficient  volume  to  hui  y  the 


FiGUBB  9. — Kudzu  vlneM  have  provtHi  very  cffecUve  on  bnrron,  eroded  roUs  when*  u 

tr-c  «rui)  i-.  not  w;iiit.l:  A.   K'kIzii   \in<'  carl)*!  iim  th<>  Kaiidy  banks  of  a  rociulnnnl 

r  nioiitliK;  B.  this  dpnH«'  mat 
«*ro«liiiK  gtiily   bniikH   into  a 

'Top 

kudzu,  this  did  not  check  the  growth  of  the  plant,     i ..      ubmerged 
ines  immediately  put  out  new  .shoots,  which  in  turn  caught  and  held 
iiore  outwash  material.     This  process  occurred  repeatedlj"  until  the 
-oil  became  stable  through  the  filling  of  the  gully  and  the  establish- 
ment of  the  protective  carpet  of  vines. 

Kudzu  produces  little  if  any  seed  and  must  be  grown  from  plants, 
c  ommonly  termed  "  roots  "  (or  "  crowns  ") .    On  favorable  sites,  kudzu 
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^Yill,  in  two  or  more  years,  produce  large  fleshy  roots.  Only  roots 
having  well-developed  buds  and  thickened,  perennial  branches  should 
be  used  for  gully  plantings.  Kudzu  roots  suitable  for  planting  are 
usually  high  in  price,  but  if  a  few  are  started  on  a  fertile  soil  in  good 
physical  tilth  a  plentiful  supply  of  plants  will  be  avaikble  after 
several  years.  In  recent  years  the  species  has  been  introduced  into 
many  communities,  and  frequently  there  exists  a  local  source  of 
planting  stock  where  the  only  cost  is  that  of  digging  the  plants. 
Kudzu  roots  should  be  set  out  during  March.  If  a  stand  is  to  be  ob- 
tained quickly — and  this  is  especially  desirable  in  erosion  control — 
plants  should  be  spaced  about  8  feet  apart.  This  spacing  will  require 
about  TOO  roots  to  the  acre  of  gullies.  Some  farmers  have  experi- 
enced difficulty  in  getting  the  plant  established.  During  the  first 
year  or  two  after  being  set  the  kudzu  may  be  damaged  by  livestock 
and  rodents.  Winterkilling  has  also  been  reported.  However,  care- 
ful planting  of  lieaUhy.  2-year-old  plants,  occasional  cultivation  to 


Figure  10. — Vines  of  trailing  wild  bean  (Strophostyles  helvola)  covering  an  erod- 
ing bank.  Promising  species  such  as  tbis  native  legume  should  be  tested  for 
effectiveness  in  controlling  erosion 

remove   competing  vegetation,   and   some   protection   from  grazing 
will  do  much  to  insure  good  survival  and  a  healthy  stand. 

Several  other  species  of  vines  possess  habits  of  growth  which 
should  make  them  of  some  use  in  gully  plantings.  One  of  these  is 
the  common  ornamental  wisteria  {Krmmhio.  frutescens) ,  In  Mar- 
shall County,  Miss.,  wisteria  has  escaped  from  cultivation  and  is 
growing  vigorously  in  the  loose  sands  of  a  large  wash.  The  vines 
spread  rapidly  and  soon  cover  the  barren  surfaces.  Trumpetcreeper 
{B'tfjnoma  radicans)^  another  well-known  and  commonly  cultivated 
vine,  frequently  spreads  profusely  over  the  denuded  surfaces  of  large 
gullies.  In  northern  Mississippi,  a  promising  native  legume,  trailing 
wild  bean  {StrophostyJes  helvola)^  has  been  observed  growing  in  the 
clay  loam  soils  of  many  roadside  gullies.  This  Avild  bean  produces 
vinelike  runners   which   soon  cover  an  eroded   area    (fig.   10),   and 


USING    S01L-lilM>IN(J    PLANTS    TO     i:i 


i:^ 


>»iisi(U»ral)li'  folia<;o  wliicli  sluniM  inalif  ^«MMi  loia^^i'.  Althoiijih 
lie  speoii's  is  an  sniim;il.  it  npitanTitlv  i^  m  prolific  sccflj^r  nnd  n-pro- 
liUH'!;;  abundant  1\ 

In  the  Stmt  h  n.....>   ....,..,    ..  » :     ...,....»     .   ,.       ..He  forms 

I'conie  estaljlislied  naturally  on  impoverished  eroded  soils,  but  rarely 
M'cur  in  suflieient  density  to  halt  erosion.  Those  most  commoidy 
hserved  are  piedmont  hutterfly-|M»a  (Hnulburya  vhu/htmn//)  and 
.orcelain    butterl!y-l)ea    (Ch'fo,y'  '  'in),  tickelovers    (Mriborn'm 

\^\) ,  iKirtridLT*'  p<':i   {fass-nr  fa.^.  >.  rattlehox  (Crotaluria  ^\).) , 

various    l.fes|>edezas    (Lespedeza    spp.). 


FlGCRB  11. — SfVfral  natlv*'  siwcjph  of  Lctipedoza  iM'timi 
soils  of  an  abandonod  flfhl.     Thp  pro«»trHf*»  form  !« 

this   stage    will    niippdit    n    '   "         ' 

cont rolled  and  r»«clj»lm«  <1 


tlu>  crudiDg 
<;iini«'H  Ht 


(FiiT.  11.)     Althou<rh  these  ie<rnmes  could  no  doubt  be  easily  propa- 
Lfated,  their  use  for  gully  plantings  seems  questionable. 
The  well-known  common  I>esi)edeza   (Lrspedeza  striata)^  is  very 
tfective  in  controlling  soil  wash.     Its  effectiveness  apparently  lies 
lot  so  much  in  the  soil-binding  power  of  the  roots  as  in  the  produc- 
!  ion  of  a  mat  of  protective  foliage  which  clings  closely  to  the  soil. 
(Fig.  12.)     Few  plants  can  grow  on  a  greater  variety  of  soils  than 
can   this   legume.     Lespedeza   seems   particularly   able   to   grow   on 
heavy  clays   and   other   soils    in    pcmr    physical   condition.     At   the 
Mississippi    Branch    Experiment   Station   at    Holly   S|)rings,   Miss., 
repeated  attempts  have  been  made  to  establish  various  gras.ses  and 
forage  plants  on  unproductive,  barren  areas  resulting  from  the  fill- 
ing and  leveling  of  large  gullies.     While  Lespedeza  failed  to  make 


thcr  Infurmatlon.  see  Farmers'  Bulletin  1143.  Lespedeza  as  a  Forage  Crop. 
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a  vigorous  growth,  it  established  itself  more  readily  on  these  un- 
favorable sites  than  did  the  other  plants,  many  of  which  could  not  be 
grown  at  all.  It  is  a  prolific  seeder  and  during  a  normal  year  a 
good  stand  commonly  produces  100  to  200  pounds  of  seed  per  acre. 
A  few  plants,  comprising  only  a  partial  stand  of  Lespedeza,  will 
usually  provide  abundant  seed  for  seeding  in  surrounding  unvege- 
tated  areas.  A  stand  is  usually  obtained  by  preparing  the  soil  and 
sowing  in  late  winter  from  20  to  25  pounds  of  fresh  seed  per  acre. 

USE  OF   GRASSES 

Among  the  grasses  effective  in  stopping  soil  loss,  two  are  out- 
standing for  use  in  the  Gulf  States.  These  are  Bermuda  grass 
{Capriola  dactyl  an)  and  centipede  grass  {Eremochloa  o  phmroides) . 


Figure  12. — Common  Lespedeza  {Lespedeza  striata)  growing  in  a  wasti.  This 
species  constitutes  a  valuable  hay  and  forage  crop  in  the  Southern  States  and 
has  become  naturalized  on  gullied  lands  and  waste  areas 

The  soil-binding  powers  of  Bermuda  grass  are  too  well  known  to 
need  much  discussion.  This  valuable  forage  plant  has  been  much 
used  in  the  South  in  maintaining  levees  and  highway  fills  and  slopes. 
Its  rapid  growth  and  the  manner  in  which  its  interlocking  rootstocks 
and  runners  encroach  upon  and  soon  cover  an  eroding  spot  render  it 
an  admirable  grass  for  gully  planting.  (Fig.  13.)  Many  farmers 
report  gradual  filling  of  gullies  in  abandoned  fields  through  the 
action  of  Bermuda  grass  in  catching  outwash.  Although  this  plant 
will  not  grow  on  the  more  arid  sites,  it  has  been  observed  growing 
vigorously  on  deep  sands  as  well  as  on  refractory  clay  soils.  It  grows 
especially  well  on  silt  loams  of  loessial  origin,  and  little  difficulty 
should  be  experienced  in  securing  a  vigorous  growth  in  gullies  and 
washes  in  which  loess  soils  are  exposed. 

Farmers  have  often  looked  with  disfavor  upon  Bermuda  grass 
because  of  its  aggressive  spread  and  the  difficulty  of  eradicating  it 
from   fields   in   which   it  has   become   established.     Most   southern 


TiGi  KK  i;;. — ^■ 

S">il  liintlt-r  : 
we.'kb  a  d'  i 
gully  formed  by   ttic  wa>imj 
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farmers,  however,  are  becoming  increasingly  aware  of  its  high  forage 
value  and  its  palatabilit}^  during  the  late  summer  and  in  periods  of 
drought  when  native  vegetation  furnishes  little  feed.  Equally  evi- 
dent is  its  ability  to  reclaim  soil  through  decay  of  its  underground 
rootstocks  and  action  of  the  stolons  in  checking  surface  flow  of  soil. 
Proper  recognition  has  not  been  given  to  the  advantages  in  converting 
worn-out  fields  to  Bernnula-grass  pasture  rather  than  permitting 
them  to  erode  or,  at  best,  to  become  revegetated  with  innutritions 
and  unpalatable  native  grasses. 

Bermuda  grass  is  easily  propagated  either  by  seed  or  by  cuttings. 
About  5  pounds  of  seed  per  acre  is  the  usual  sowing  rate.     The 


Figure  14. — Method  of  protecting  road  embankments  from  soil  washing  by  plant- 
ing Bermuda-grass  turf  or  Johnson  grass  in  pockets  dug  into  the  bank.  A  com- 
plete grass  sod  soon  covers  the  slope 

commonest  method  of  propagation,  however,  is  to  plant  either  cut- 
tings made  from  the  stolons  or  pieces  of  fresh  Bermuda  grass  sod 
about  1  inch  in  thickness.  If  these  are  planted  during  the  spring 
from  2  to  3  feet  apart  in  rows  4  to  6  feet  apart,  the  eroding  soils, 
if  not  too  unstable,  should  be  well  sodded  by  midsummer. 

Centipede  grass  was  introduced  into  this  country  in  1918  from 
the  Province  of  Hunan,  China,  where  it  is  a  favorite  lawn  and 
pasture  grass.  It  spreads  by  surface  runners  wdiich  take  root  at 
the  nodes  and  send  out  new  plants.  The  species  does  not  develop 
underground  rootstocks  as  does  Bermuda  grass,  but  it  is  equally 
effective  in  stopping  soil  movement  and  has  the  added  advantage  of 
being  able  to  grow  on  extremely  dry  soils  and  thus  to  withstand 
droughts.     At  the  McNeill  branch  of  the  Mississippi  experiment 


.statii*!!  ri'iUiiK'tK-  <ira>.-N  h;i>  lu-i'ii  j^ruuu  .-lui  t>>liaiy  uii  an  iToain^. 
gravolly  liillsidc  which  had  ivpoatodly  faiU'd  to  support  a  ;rn»Nvth 
of  Honniuhi  or  native  jrrasses.  This  jrrass  withstood  tlu'  severe 
drou«rhts  of  li)24  and  lJhi."»  and  has  since  spread  rapidly.  Stolons 
have  been  known  to  make  a  jrrowth  of  as  nimh  as  8  feet  durinfj  a 
gn'owinjr  season.  Altlioiijrh  centipede  grass  is  reported  to  have  with- 
stood winter  temperatures  of  12°  F.  in  (teorjrirt.  it  is  perennial  only 
in  the  (lulf  States  and  may  not  prove  winter  hardy  in  latitudes  north 
of  northern  Mississi|>pi. 

(Vntipede  «rra>s  pnxluces  little  seed  and  must  he  prf)pa^ated 
i^etatively,  and  because  the  species  has  been  so  recently  introduced 
into  this  country  a  supply  of  stolons  and  turf  may  not  be  readily 
available.  However,  certain  commercial  nui-series  should  be  able 
to  supply  the  demand  for  these  materials  until  the  species  becomes 
better  known  and  well  established. 

Many  other  grasses  common  in  the  South  possess  characteristics 
that  shoidd  make  them  useful  in  controlling  erosion.     A  few  of  these 
are  carpet  grass    {Axotwpufi  com irref<siis),  crabgrass    (Sijnfherisma 
saJifjtUf'naJi'),  Dallis  grass   (Paxpolum  (JJhifatuin),  bents  and  re«ltop 
(Af/rosffji  spp.),  and  Johnson  grass    (FIoIcua  JwlepihSiM),     All   of 
these  are  hardy  and  have  creeping  or  turf-forming  habits  of  growth, 
and  all  except  carpet  grass,  which  requires  a  rather  moist  soil,  are 
able  to  grow  on  dry,  eroded  situations.     Of  these,  Johnson  grass  is 
the  only  one  used  to  any  extent  for  erosion  control.     This  species  is 
commonly  used,  either  alone  or  in  combination  with  Bennuda  grass, 
for  controlling  erosion  on  the  steej)  slopes  of  high  road  fills  and  em- 
hnnkments.     (Fig.  14.)     Because  of  its  strong  creeping  rootstocks 
id  rank  growth,  Johnson  grass  is  an  excellent  soil  binder  as  w'ell  as 
i^ood  ha}^  and  soiling  crop,  although  it  becomes  a  weed  \v  -  -•-' 
Itivated  fields  in  the  South  and  is  eradicated  with  difficult  \ 
Restoring  the   forests  is  probably  the  final  means  of  reclaiining 
,()st  of  the  aivas  denuded  by  gullying.     Tree  growth,  once  estab- 
lished, seems  to  afford  the  maximum  soil  protection  under  southern 
conditions.     Initial  tree  plantings  may  be  unsuccessful   in   rapidly 
eroding  gullies  and  on  unusually  poor  soils.     In  such  cases  soil-bind- 
•ng  vines  and  grasses  may  be  usef^ul  in  stabilizing  or  building  up  the 
il  so  that  it  will  support  the  most  effective  soil-binding  trees.     The 
iirst  problem  in  reclaiming  large  gullies  is  to  check  soil  movement  in 
the   shortest   possil)le   time.     Once   the  erosion   is  controlled   other 
factore  will  determuie  the  productive  uses  to  which  the  land  will  be 
]nit. 

Plants  other  than  those  mentioned  in  this  bulletin — perhaps  some 

\otic    plants — may    prove    suitable    for   erosion-control    plantings. 

1  lowever,  the  list  given  here  should  be  helpful  to  the  farmer  or  other 

iiidowner  concerned  with  stopping  the  growth  of  large  gidlies  and 

terested  in  experimenting  with  plantings  and  methods  of  control.* 

*  PiTRons  in  the  South   int»'n'!«te<l   in  planting  frulliod   inndK  can   otitain  information   on 

'h>-    si.iirrfv    .•ind    c.vt    ..f    Mi.intiin-    vf.„u    -auA    .ni,    i-.-t    ..ther    a<lvlce    from    their    State 

or  their  county  ngents.  or  by 
Service,    17.    S.    Department   of 
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HEATING   * 

E^RM  HOME 


A  WELL-HEATED  HOUSE  is  essential  to  comfort 
of  farm  life  in  winter.  In  cold  weather  com- 
fortable temperatures  throughout  the  house  are  best 
assured  by  a  properly  designed  central  heating  plant, 
which  may  be  a  pipeless  or  a  piped  warm-air  fur- 
nace, a  hot-w^ater  system,  or  a  steam  or  vapor  system. 

Satisfactory  results  in  home  heating  require  that 
the  heating  plant  have  sufficient  capacity,  and  be  of 
a  type  adapted  to  the  house  and  properly  installed. 

Comfort  depends  not  only  upon  a  good  heating 
plant,  but  also  upon  proper  construction  of  the  house 
to  prevent  excessive  air  leakage  around  doors  and 
windows  and  the  escape  of  heat  through  w^alls  and 
roof. 

In  this  bulletin  the  requirements  that  should  be 
met  and  the  characteristics  of  different  types  of  heat- 
ing systems  are  discussed,  and  advice  is  given  on 
selecting  heating  plants  for  farm  homes  and  on  ways 
of  conserving  heat. 

This  bulletin  supersedes  Farmers'  Bulletins  1174, 
One-Register  Furnaces,  and  1194,  Operating  a  Home 
Heating  Plant. 


Washington,  D.  C.  Issued  February,   19;{3 
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THE  CHIEF  POINTS  to  be  considered  in  selecting  a  heating 
plant  for  the  farm  home  are:  First  cost,  operating  costs,  con- 
cnience,  and  durability. 
The  cost  of  heating  a  house  dei)ends  principally  upon:  (1)  The 
I  verage  outside  temperature  and  the  exposure  of  the  house  to  winds ; 
(2)  the  degi-ee  of  weather  tightness  of  the  house;  (3)  the  average 
icmperature  maintained   inside  the  house;    (4)   the  efficiency  with 
which  the  fuel  is  burned  and  the  heat  transmitted  to  the  several 
ooms  (this  depends  upon  the  personal  element  as  well  as  design  of 
(juipment) ;  and  (5)  the  unit  cost  of  the  fuel. 

These  factors  have  jnactically  the  same  effect  with  all  types  of 
vstems  that  are  properly  designed  and  installed,  and  operating  costs 
if  different  types  of  svsiems  are  not  very  different,  if  the  plants  are 
landled  with  (K|ual  skill.  Correct  size  and  installation  of  a  plant 
re  much  more  nnportant  than  its  tyi>e.  With  stoves,  for  example, 
xpenditures  for  fuel  commonly  are  less  than  with  furnaces  lx»cause 
he  former  do  not  heat  the  same  amount  of  space  as  the  latter,  or 
l(j  not  heat  it  to  the  same  degree. 

FACTORS  AFFECTING  HEALTH  AND  COMFORT 

Most  well-informed  physicians  and  heating  engineers  are  of  the 
opinion  that  temj)erature,  humidity,  and  motion  are  the  most  im- 
ortant  conditions  in  the  air  we  breathe.  The  temperature  as  indi- 
;ited  by  a  thermometer  does  not  always  give  a  true  indication  of 
;  he  feeling  of  heat  or  cold.  Dry  air  at  ordinary  room  temperature 
may  chill  the  body  because  it  increases  the  rate  of  evaporation  from 
the  skin. 
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To  restore  the  heated  air  of  the  house  to  approximately  the  normal 
moist  condition  of  out-door  air  at  comfortable  temperatures  may 
require  the  evaporation  of  one-half  to  three-fourths  gallon  of  water 
per  hour  for  even  a  comparatively  small  house.  To  vaporize  this 
quantitj'  of  water  and  mix  it  with  the  air  of  the  house  would  require 
special  equipment,  and  with  so  much  moisture  in  the  air  a  great  deal 
of  dampness  or  frost  would  accumulate  on  windows  in  cold  weather 
unless  storm  windows  were  used.  Usually  the  humidity  in  a  heated 
house  is  considerably  below  that  out  of  doors. 

REQUIREMENTS  OF  A  HEATING  PLANT 

The  heating  system  should  be  capable  of  maintaining  comfortable 
temperatures,  should  be  easily  controlled,  and  should  require  a  mini- 
mum of  attention.  If  the  entire  house  is  to  be  heated,  these  require- 
ments are  best  met  by  a  plant  of  the  central  type;  that  is,  a  single 
boiler  or  furnace  connected  with  the  various  rooms  by  ducts  or 
piping. 

The  heater  should  be  able  to  use,  economically,  a  reasonably  wide 
variety  of  fuels,  depending  on  those  available  in  the  vicinity.  Most 
of  the  furnaces  or  boilers  used  in  modern  heating  sj^stems  operate 
most  satisfactorily  with  hard  coal  and  coke.  Soft  coal  produces 
more  smoke  and  flues  and  heating  surfaces  require  more  frequent 
cleaning  if  it  is  used.  However,  on  account  of  its  lower  cost  and 
wider  distribution,  soft  coal  is  used  more  generally  than  anthracite. 
The  smoke  is  of  course  less  objectionable  in  the  country  than  in 
thickly  populated  areas.  Oil  and  gas  can  also  be  burned  in  heating 
plants  equipped  with  suitable  burners  but  their  efficiency  is  not 
always  equal  to  that  of  solid  fuels.^ 

The  heating  system  should  be  rugged  and  free  from  mechanism 
or  accessories  that  require  frequent  adjustment  or  replacement. 
Pipes,  ducts,  radiators,  and  boiler  or  furnace  must  be  properly  pro- 
portioned and  installed. - 

PROPER  SIZE   OF   HEATER 

The  heating  system  must  be  so  proportioned  and  installed  as  to 
heat  the  house  satisfactorily^  when  the  outside  weather  conditions  are 
most  severe.  Furthermore,  it  should  have  some  reserve  capacity  in 
order  to  raise  the  house  temperature  fairly  rapidly. 

Table  1  gives  the  grate  area  of  a  boiler,  furnace,  stove,  or  con- 
vection-type heater  required  to  maintain  an  inside  temperature  of 
70°  F.  under  the  various  outside  temperatures  indicated.  This  table 
must  be  followed  with  discretion ;  a  poorly  built  house  will  obviously 
require  a  heating  unit  of  larger  grate  area  than  that  indicated. 

1  See  Department  Circular  40.".  The  Dome!=tic  Oil  Burner. 

-  Reputable  dealers,  including  the  larger  mail-order  houses,  usually  design  and  guarantee 
proper  installation. 
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A  room  10  iwi  wide,  12  feet  long,  and  8  feet  high  contains  approxi- 
I lately  1,000  cubic  feet. 
Round  grates  have  areas  approximately  as  shown  in  Tabic  'J. 

Table  -. — ArroH   o/   rouml  ijraten 


Diameter  of  grate  (Inches) . 
Area  of  grate  (square  feet). 


t        10 

1.1  i    1.4 


18 
1.8 

ao 

2.1 

22 

2.6 

24 
3.1 

20 
3.7 

28 
4.3 


The  area  of  a  rectangular  grate,  in  square  feet,  i.s  found  by  multi- 
plying the  width  of  the  grate  in  inches  by  its  length  in  inches  and 
dividing  by  144. 

THE  CHIMNEY  FLUE 

The  construction  of  the  chimney  flue  should  minimize  the  fiie 
hazard,  and  its  dimensions  should  a.'^sure  an  adequate  air  supply  oi- 
draft.  Details  of  construction  are  given  in  other  bulletins  of  this 
department.'  Dimensions  of  the  flue  deiKMid  upon  the  .size  and  ty])e 
of  the  heating  plant  to  be  installed  and  tlie  kind  of  fuel  to  ho  burned. 
These  facts  should  be  determiiie<l  Ix^fore  con.struction  of  i\\Q  flue  is 
begun.  If  the  chimney  is  inadequate  the  only  method  of  improving 
it,  short  of  reconstructing  it,  is  to  increase  its  height.  Tliis  is  not 
always  effective  and  often  is  impracticable. 

Certain  general  rules  for  con.structing  flues  can  be  stated.  A 
ciiimney  flue  .should  have  a  fii*e-clay  linin«r  and  should  be  as  nearly 
straight  from  the  bottom  to  the  top  as  possible.  The  flue  should  have 
no  openings  except  that  for  the  smoke  pipe  from  the  main  heater  and 
a  clean-out  door.  The  cross-sectional  area  of  the  flue  inu.st  not  be 
rethiced  at  any  point.  The  clean-out  door  should  make  a  tight  joint 
with  its  frame  when  closed. 

Table  3  gives  the  sizes  of  chimneys  ordinarily  pi*ovided  for  boilers, 
iirnaces,  stoves,  or  convection  heaters  burning  soft  coal.  These  sizes 
ave  proved  satisfactory  for  average  flat-grate  furnaces  under  nor- 
mal conditions.  Manufacturers  of  heating  equipment  usually  s|>ecify 
certain  requirements  in  chimney  construction  and  will  not  guarantee 
the  i^erfo nuance  of  their  heaters  unless  these  requirements  are  met. 


3  Farmers'  Bulletins   l.'»00,   Fj re-Protective  Construction  on   the   Farm,   and   1649.  Con- 
uction  of  Chimneys  and  Fireplaces,  contain  information  on  chimney  construction. 
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Therefore,  these  recommendations  should  be  followed  when  the}^  dif- 
fer materiallj^  from  the  chimney  dimensions  given  in  this  bulletin. 

Table  3. — Sizes  of  chimney  flue  linings  and  heights  of  chimneys  recommended 
for  flat-grate  furnaces  burning  soft  coal  "^ 


Outside  size  of  chimney 

Outside  size  of  chimney 

flue  lining 

Height  of 

flue  lining 

Height  of 

Grate 
area 

chimney 
flue  above 

Grate 
area 

chimney 
flue  above 

Round  (di- 

Rectangu- 

grate 

Round  (di- 

Rectangu- 

grate 

ameter) 

lar 

ameter) 

lar 

Square 

Square 

feet 

Indies 

Inches 

Feet 

feet 

Inches 

Inches 

Feet 

1 

m 

8Mx    8H 

22 

6 

17K 

18x18 

30 

2 

mi 

S}4  xl3 

24 

/ 

20V^ 

20x20 

32 

3 

13 

13     X  13 

26 

8 

20  V^ 

20x20 

35 

4 

13 

13     xl3 

30 

9 

20  J4 

20x20 

35 

5 

13 

13     xl3 

32 

10 

2OK2 

20x20 

40 

'  If  anthracite  coal  is  to  be  burned  the  area  of  the  chimney  may  be  reduced  by  about  25  per  cent. 
TYPES    OF    HEATING    SYSTEMS 

Farmhouses  may  be  heated  by  any  one  of  several  devices,  includ- 
ing fireplaces,  stoves,  circulator  heaters,  warm-air,  hot-water,  and 
steam  systems.  The  pipeless  furnace  (so  called),  the  piped  warm- 
air,  steam,  and  vapor  systems,  as  ordinarily  used  in  domestic  heat- 
ing, require  cellars.  Fireplaces,  stoves,  circulator  heaters,  and  hot- 
water  heating  systems  may  be  used  without  cellars,  though  a  cellar 
is  desirable  for  a  hot-water  system  because  it  makes  possible  greater 
cleanliness  and  better  appearance  and  because  such  a  system  gener- 
ally functions  better  when  the  boiler  is  located  below  the  level  of 
the  lowest  radiator. 

To  provide  a  cellar  *  or  pit  for  the  boiler  or  furnace  only  a  portion 
of  the  ground  under  the  house  need  be  excavated.  The  supply  lines 
or  air  ducts  can  be  installed  in  the  space  between  the  floor  of  the 
building  and  the  ground.  An  excavation  12  by  15  feet  is  large 
enough  for  the  boiler  or  furnace,  coal  storage,  and  stairs.  The  heater 
and  a  small  supply  of  coal  can  be  put  into  a  pit  about  10  feet  square. 
It  is  necessary,  of  course,  to  extend  the  chimney  below  the  floor  and 
to  provide  an  opening  for  the  smoke  pipe. 

FIREPLACES  AND  STOVES 

The  chief  advantages  of  a  fireplace  are  its  simplicity  of  opera- 
tion, its  cheerful  effect,  and  the  dignity  and  homelike  character 
which  it  adds  to  a  room.  Its  chief  disadvantage  is  that  a  large  part 
of  the  heat  from  it  passes  up  the  chimney  and  is  lost.  A  fire  in  the 
fireplace  provides  heat  quickly  and  almost  any  kind  of  combustible 
material  may  be  used  for  fuel.  Its  warmth  is  radiant  heat  that 
warms  objects  close  to  the  fire,  but  not  the  entire  room.  A  properly 
constructed  arch  increases  the  amount  of  heat  thrown  off.^  Fire- 
places are  frequently  the  only  sources  of  heat  for  single  rooms  or 
small  houses  in  mild  climates,  but  in  the  north  their  usefulness  is 


*  Farmers'   Bulletin   1572.   Making  Cellars  Dry,   contains  valuable  information   on  con- 
structing cellars. 

5  The  construction  of  fireplaces  and  chimneys  is  described  in  Farmers'  Bulletin  1649, 
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plant  is  not  in  operation. 

Stoves  utilize  fuel  more  efficiently  than  li  'hey  priye 

If  heat   on   all   sides  and   tliere   is  considn  n   of   air 

vanned  by  contact  witli  the  stove.     The  loss  of  heat  up  the  chimney 
-  much  less  than  from  a  firephice  since  the  draft  is  controlled  much 
letter.     In  cold  climates  a  stove  is  needed  for  each  two  or  three 
<>nnectin«r  rooms,  or  for  each  room  if  the  doors  are  kept  closed.     If 
he  entire  house  is  to  be  heated  by  stoves,  chimneys  must  be  so  lo- 
ited  that  proper  flue  connections  can  be  ma<le.     In  mild  climates  a 
inirle  stove  may  ])rovide  sufficient  heat  for  the  entire  house.     The 
hief  advanta^res  of  heatinjr  by  stoves  are  their  low  cost,  ease  of 
:nstallati(m,  quick  heat  (especially  if  wood  is  burned),  and  adapta- 
bility to  a  house  havin*?  no  cellar.     Disadvantages  of  stoves  are  the 
uneven  distribution  of  heat,  the  frequeut  attention  usually  required, 
and  the  necessity  of  carrying  fuel  into  and  ashes  out  of  the  livinjr 
(uai-ters.     Furthermore,  when  a  stove  is  in  use  it  must  be  set  at  a 
:ife  distance  from   walls  and   furniture,  and  therefoi^  occupies  a 
arjre  s])ace  in  the  r(H)m.     Stoves  seldom  harmonize  with  the  ot]i<i 
riirnishin<rs,  and  are  a  frecjuent  cause  of  accidents  to  small  chiMnn. 
The  cheapest  heating  stoves  are  made  of  sheet  iron  an<l  have  no 
L-^rates.     They  use  only   wood,  which  they  burn   efficiently.     Such 
loves  are  generally  short-lived  and  are  not  convenient  for  heating 
vater.     Cast-iron  stoves  with  grates  burn  either  wood  or  coal  and 
ire  durable.     Oil  burners  are  now  available  for  kitchen  ranges,  heat- 
iig  stoves,  and  the  circulators  or  parlor  heaters.     They  use  kero- 
tne  or  the  lighter  distillate  oil  fuels.     Circtdator  heaters  described 
on  j)age  6  are  now  preferred  to  tlie  more  elaborate  types  of  stoves. 
Ordinary  ranges,  cookstoves,  and  laundry  stoves  will  usually  warm 
I  he  rooms  in  which  they  are  placed.     When  provided  with   water 
1  tacks  or  coils,  they  are  useful  for  heating  a  piped  supply  of  water 
1  or  household  use.     Laundry  stoves  can  also  be  used  tor  a  limited 
I  mount  of  cooking. 

P>|uipnient  manufactured  by  a  reliable  concern  should  be  selected 
n  order  to  be  assured  of  good  fpiality  of  material  and  workman  ■ 
A  heating  stove  should  be  placed  f)n  a  fireproof  mat  or  base  at  I 
18  inches  from  any  unprot<'cted  plaster  or  woodwork.     Smoke  pipes 
should  never  be  run  through  a  ]i:nfifinTi  nnlc-s  <iu'(i:d  c:n-c  it  t^k^n 
I  o  protect  the  wood  from  heat." 

WARMAIR    SYSTEM 

The  advantages  of  the  warm-air  system  are:   (1)   Its  co-i   ^,,   in- 
lallation  is  comparatively  low;   (2)  the  air  motion  it  produces  is 
i(»sirable  for  comfort;   (3)   some  moisture  can  readily  be  added  to 
he  air  by  means  of  water  pans  inside  the  outer  shell  of  the  fur- 
ace:  (4)  ordinarily  the  temperature  is  easily  regulated,  and  can  be 
luickly  lowered  or  raised;  (5)  the  system  does  not  reiiuire  accessories 
involving  expense  for  upkeep;  and   ^6)   it  will  not  Ik?  damaged  by 
freezing  if  the  fire  is  out  during  cold  weather.     On  the  other  hand 
uost  warm-air  systems  do  not  work  properly  if  the  room  doors  are 
losed,  and  odors  are  carried  from  room  to  room  Vi"    ■*•  -vlntion  of 
I  lie  air. 

«See  Farmers'  Bulletin   l.'jOO.  Flro  Protective  Constnirtlon  on  the  Farm. 
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It  is  sometimes  said  that  a  warm-air  heating  system  allows  more 
chance  than  do  other  sj^stems  for  coal-gas  or  oil  fumes  to  leak  into 
the  house  because  of  bad  joints  in  the  furnace.  Gas-tight  steel  fur- 
naces which  even  the  intense  heat  of  the  oil  burner  does  not  cause 
to  leak  can  now  be  obtained.  Joints  in  furnaces  of  other  types 
require  periodical  inspection  and  repair.  It  is  best  to  have  an 
experienced  sheet-metal  worker  install  a  piped  warm-air  system. 

Warm-air  furnaces  successfully  burn  various  grades  of  anthracite, 
bituminous  coal,  coke,  or  chunks  of  wood.  Oil  burners  are  about 
as  effective  with  these  furnaces  as  with  other  types. 

The  simplest  form  of  the  warm-air  system  is  the  parlor  furnace 
or  circulator  heater.  (Fig.  1.)  The  advantages  of  such  heaters  as 
compared  with  stoves  are  that  they  give  stronger  air  circulation 
,  and  better  distribution  of  heat,  have  a  better  ap- 
^  pea  ranee,  and  offer  less  risk  since  the  outer  surface 
is  comparativel}'  cool. 

Such  a  unit  may  be  placed  in  a  convenient  loca- 
tion on  the  floor  to  be  heated  and  in  a  location 
where  good  air  circulation  can  be  obtained.  The 
cold  air  is  drawn  into  the  grille  work  shown  at  a 
and  passes  up  between  the  casing  h  and  the  heat- 
ing surface  c,  the  warm  air  emerging  from  the 
grille  work  d  in  the  top  of  the  casing.  From  this 
point,  the  air  rises  and  circulates  through  the 
house,  returning  after  cooling  to  be  reheated.  Such 
heating  units  are  generally  made  to  heat  from 
two  to  eight  rooms.  They  are  especially  successful 
in  mild  climates. 

The  pipeless  (1-register)  furnace  is  similar  to 
the  circulator  heater.  It  is  essentially  a  stove  in- 
closed by  two  metal  jackets,  one  outside  the  other. 
As  the  hot  air  leaves  the  central  part  of  the  regis- 
ter or  heat  outlet  of  the  furnace,  it  rises  and 
diffuses  through  the  several  rooms  as  shown  by  the 
arrows  in  Figure  2.  An  additional  register  placed  in  the  first-floor 
ceiling  may  assist  in  heating  a  second -floor  hall  or  room  directly 
above.  Under  some  conditions,  however,  the  ceiling  register  may  act 
as  a  cold-air  return  rather  than  as  a  warm-air  passage.  The  prin- 
cipal limitations  of  the  pipeless  furnace  are :  It  is  difficult  to  obtain 
even  distribution  of  heat  in  rooms  which  do  not  communicate  directly 
with  the  room  or  hall  in  which  the  register  is  located;  and  closing 
the  door  shuts  off  the  heat  supply  from  a  room,  unless  a  transom  or 
grille  is  provided. 

A  pipeless  furnace  will  not  provide  the  most  uniform  temperature 
conditions.  On  the  other  hand,  it  is  the  cheapest  type  of  central 
heating  system  of  which  the  heater  can  be  placed  in  the  cellar,  thus 
avoiding  considerable  dirt  and  smudge"  in  the  living  rooms.  Manu- 
facturers furnish  instructions  which  enable  a  handy  man  to  erect  such 
a  unit  with  little  difficulty.  The  services  of  a  sheet-metal  worker  or 
plumber  are  not  necessary,  but  trained  workmen  can  make  the  most 
satisfactory  installations. 

The  piped  warm-air  furnace  shown  in  Figure  3  is  similar  to  the 
pipeless  furnace,  but  distributes  heated  air  to  the  various  parts  of 


Figure  1. — Parlor 
furnace  or  circu- 
lator heater :  a. 
Base  grille 
through  which 
air  is  drawn  to 
he  heated ;  T), 
casing ;  c.  heating 
surface ;  d,  top 
grille  through 
which  warm  air 
rises  into  room 
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the  building  through  sheet-metal  pipes.  In  general,  the  horizontal 
length  of  a  duct  should  not  exceed  15  or  20  feet.  Usually  the  cold  air 
returns  from  the  various  rooms  through  open  doors,  halls,  or  stair- 
way, to  a  common  cold-air  return  leading  from  the  lower  floor  to  the 
furnace.  Separate  return  ducts  may  be  installed  for  rooms  usually 
kept  closed. 

Sometimes  part  of  the  air  supply  is  taken  from  outside  the  build- 
ing through  a  dampered  pipe.  In  no  case  should  it  be  taken  from  the 
cellar,  since  to  do  so  would  circulate  cellar  dust  through  the  house. 


Figure  3. — Piped  warm-air  system 

The  most  economical  method  is  to  recirculate  the  air  within  the 
house,  as  first  described,  and  to  admit  air  for  ventilation  by  opening 
windows.  In  many  houses  leakage  admits  sufficient  air  for 
ventilation. 

HOT-WATER  SYSTEM 

The  hot-water  heating  system  uses  hot  water  to  convey  heat  from 
the  furnace  to  radiators  in  the  rooms.  Generally  the  boiler  is  placed 
in  the  cellar,  and  the  radiators  connected  to  it  by  pipes.     Since  hot 
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\  ater  is  li^jhter  tlian  cold,  the  water  heated  in  the  boiler  flows  to  the 

adintors  and  in  fxivinjr  off  its  heat  there  cools  and  then  returns  by 

ravity    to    the    boiler.      The  radiators    are    nearly    always    placed 
li^ainst  outside  walls,  and  often  under  windows. 
Adv4Uita<res  of  the  hot-water  heatin«r  system  are:  It  is  rugged  and 

lee  from  accessories  that  need  adjustment;  it  can  be  controlled  to 

leet  a  wide  range  of  outside  temperatures;  the  boiler  generally  is 

•  {uipped  with  automatic  draft-operating  devices;  a  large  amount  of 
iieat  is  stored  in  the  circulating  water  and  thus  prevents  sudden  fluc- 
tuation of  room  temperatures;  and  the  system  can  be  installed  satis- 
'  uctorilv  in  a  house  having  no  cellar. 
Disadvantages  of  the  hot -water  system  are :     It  will  not  meet  quick 

lumges  in  temperature;  moisture  can  not  readily  he  added  to  the 
air;  and  if  the  fire  goes 

lit  during  very  cold 
\\  eather.  the  water  must 
l>e    drained    from    the 

ystem  to  prevent  seri- 

»us    damage    from 
freezing. 
It  is  best  to  have  an 

xperienced  heating 
tontractor  install  a 
hot -water   system. 

A  hot- water  instal- 
lation in  a  building 
without  a  cellar  is 
-hown    in    Figure    4. 

I'he    piping   is   shown 

xposed,    although    if 

lie  system  is  installed 
when  the  house  is  built 
the  main  lines,  at  least, 
may    be   concealed. 

The  boiler  generally 
provides  enough  heat 
in  the  room  where  it 
is  located.  The  sup- 
ply lines  are  run  over- 

liead,  pitching  down  gradually  from  a  high  point  over  the  boiler  to 
tlie  vertical  feeders  to  the  radiators.  The  lines  carrying  the  water 
hack  to  the  boiler  are  shown  at  the  floor  line  in  Figure  4.     In  small 

ystems  of  the  type  shown,  control  valves  at  the  radiators  are  fre- 
ijucntlv  omitted. 

In  the  orduiary  ''  open  "  hot- water  system,  as  illustrated  in  Figures 
4  and  5,  an  expansion  tank  with  overflow  allows  for  expansion  of 

he  water  as  it  is  heated.     In  practice  the  water  is  seldom  heated 

ibove  180°  F.     Tho  expansion  tank  must  be  placed  where  it  will 

lot  freeze. 
In  the  newer  "  closed  ■'  system,  the  water  is  held  under  pressure 

)f  15  to  30  pounds  per  .square  inch,  and  may  therefore  be  heated  to 
much  higher  temperatures  than  in  the  open  system,  making  circula- 
tion more  positive.  The  closed  system  is  gaining  in  popularity. 
Smaller  pipes  and  radiators  may  be  used  with  it  than  with  the  open 


Figure  4. — Hot-water  s>-8retn  In  bouse  without  cellar 
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system.  The  capacity  of  an  open  system  having  insufficient  radia- 
tion can  sometimes  be  increased  by  converting  it  to  the  closed  type. 
No  open  tank  is  used  in  the  closed  system.  If  the  pressure  be- 
comes excessive,  a  relief  valve  opens,  permitting  a  little  water  to  dis- 
charge to  the  floor  drain.  When  the  pressure  in  the  heating  system 
drops  below  the  desired  level,  a  reducing  valve  admits  water  from 
the  house  supply.    A  reliable  relief  valve  is  necessary  in  the  closed 


FiGUKE  5. — Hot-water  heating  system  with  boiler  in  cellar 

system  but  the  amount  of  heat  lost  through  occasional  venting  of 
water  is  negligible  if  the  system  has  been  properly  installed  and  ad- 
justed. There  should  be  no  material  difference  in  fuel  consumption 
between  the  open  and  closed  systems,  other  things  being  equal. 

STEAM   SYSTEM 

A  steam  heating  system  consists  of  a  boiler  and  a  system  of  pipes 
connecting  it  with  the  radiators,  which  are  usually  placed  next  to 
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outride  walls.    Steam  from  the  boiler  passes  into  the  pipes 

and  thnuijrh  tlu'ni  to  the  various  radiators  whiTo  it  pives  up  its  heat 
and  condenses  into  water  whieh  returns  to  the  boik»r  by  gravity. 
There  aix»  several  nioditieations  of  the  steam  heating  system.  Often 
the  amount  of  piping  and  radiation  required  is  considerably  less 
than  for  a  hot-water  system,  on  account  of  the  higher  temrH»ratui*e 
of  the  steam.  As  with  the  hot-water  system,  it  is  best  to  li?'  "•' 
experienced  heating  contractor  install  a  steam  heating  plant. 

Of  the  -i  \  stems  the  1-pipe  type  is  the  simplest  and  pciliups 

<'   most  lory   for   the  average   farm   home.     The   steam   is 

ct!  lo  lUe  radiators  and  the  condensed  water  returned  to  the 

be  rougii  tiie  same  pilX'.     In  the  2-pipe  system  the  (ondon^^od 

Iter  returns  to  the  boiler  tiirough  separate  pipes. 

All  radiators  must  be  fitted  with  valves  to  allow  ;..<  i.v..,,v  .>. 
air  as  steam  fills  the  system.  These  may  oi)erate  merely  to  allow 
€seaj)e  of  air.  or  nniy  also  act  to  maintain  a  partial  vacuum  in  the 
system  when  steam  pressure  falls,  tlnis  increasing  the  time  during 
which  the  radiator's  are  warm. 

The  advantages  of  the  steam  systci  its  cost  is  low  as  com- 

pared with  that  of  other  types  of  radiator  heating;  smaller  radiators 
are  required  than  for  the  other  systems;  the  room  temperature  can 
be  raised  rapidly:  and  the  system  is  practically  free  from  accessories 
requiring  attention.  The  principal  disadvantage  of  the  ordinary 
steam  heating  system  is  that  it  contains  very  little  stored  heat  and 
therefore  requires  more  attention  to  the  fire  than  do  any  of  the  other 
systems. 

The  vapor  system  is  a  modification  c»f  the  2-pipe  steam  system. 

lie  air  is  vented  and  condensed  water  returned  to  the  l)oiler  through 

a  return  trap  installed  on  the  return   main   near  the  boiler.     The 

vapor  system  permits  operation  at  lower  steam  pressures  and  requires 

less  attention   than   does   the   ordinary   steam   system.     It   permits 

Inser  regulation  of  the  flow  of  heat  to  individual  radiators. 

Since  the  ccuidensed  water  from  the  radiators  returns  to  the  boiler 
by  gravity,  the  boiler  for  an  ordinary  simple  steam  system  or  vapor 
system  must  be  in  the  cellar. 

TYPES  OF  BOILERS 

Boilers  for  steam  and  for  hot-water  heating  systems  arc  made  in 
several  styles,  with  no  great  difference  in  their  efficiency.  Perhaps 
the  simplest  type  is  that  shown  in  Figure  4.  It  is  suitable  only  for 
small  hot-water  jobs  where  there  is  no  ceUar.    The  heater  is  compact 

and  the  doors  fit  v    "    -'    '--■  keep  most  of  the  dirt  and  soot  out 

of  the  rooms. 

Boilers  for  larger  liou:>ea  may  be  either  round  or  rectangular. 
Both  types  are.  as  a  rule,  built  m  sections.  Sectional  iK)ilers  burn 
most  of  the  grades  of  solid  fuel  satisfactorily,  and  may  Ije  equipped 
to  burn  oil.  The  differences  for  hot  water  or  steam  are  yery  slight. 
Such  boilers  are  usually  equipped  with  automatic  temperature  or 
pressure  controls.  Some  manuiacturers  provide  attractive  enameled 
sheet-metal  coverings  (fig.  6)  with  insulation  l)etween  the  coverings 
and  the  boiler  proi>er.  Otherwise  some  form  of  plastic  insulation  is 
generally  applied  after  installation.     The  insulated  sheet-metal  cov- 
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ering  costs  practically  the  same  as  the  plastic  insulation  and  is  far 
more  satisf actor^^     Plastic  coverings  generally  flake  or  chip  off. 

The  magazine-feed  type  of  cast-iron  boiler  is  designed  to  burn 
small-size  anthracite,  coke,  or  graded  noncoking  bituminous  coal.  It 
can  not  be  used  with  coals  which  form  a  crust.  The  fuel  is  put  into 
the  magazine  above  a  sloping  grate  and  forms  an  inclined  fire  bed 
which  always  maintains  practically  the  same  thickness,  since,  as  fast 
as  the  fuel  burns,  it  shrinks  and  settles  on  the  grate,  thus  allowing  an 
additional  supply  to  flow  down  by  gravity  from 
the  magazine.  The  magazine-feed  boiler  is  well 
adapted  for  use  with  automatic  room-temperature- 
control  devices  because  of  its  self-feeding  principle 
and  the  large  storage  of  fuel.  For  a  given  ca- 
pacity the  price  of  the  magazine-feed  boiler  may 
be  somewhat  higher  than  that  of  the  ordinary 
cast-iron  flat-grate  boiler  shown  in  Figure  6. 

INSTALLATION  COSTS  OF  VARIOUS  SYSTEMS 

An  estimate  of  the  cost  of  any  particular  in- 
stallation can  be  had  by  submitting  complete 
specifications  and  plans  to  one  or  more  heating 
contractors  or  supply  houses.  Eelative  costs  of 
the  several  types,  expressed  in  percentage  of  the 
^^Si^rwith^sheS-    ^^^^  ^^  1-pipe  steam  system,  are  about  as  follows : 

metal    jacket :    a,                                                                                                           Pgr  Cent 
Steam   -   pressure     «     .                             ,  ^^^ 

2-pipe  vapor  system 150 

2-pipe  hot-water  system 125 

1-pipe  steam  system 100 

Piped  warm-air  furnace 65 

Pipeless  furnace 35 

Circulator  heaters  or  stoves 15 

For  example,  if  a  2-pipe  hot-water  system  for  a 
6-room  house  costs  $500,  the  other  types  of  heating 
systems  for  the  same  house  ordinarily  would  cost 
about  as  follows:  2-pipe  vapor  system,  $600,  1- 
pipe  steam  system  $400;  piped  warm-air  furnace 
$260;  pipeless  furnace  $140;  circulator  heater  or  stove,  $60.  As  al- 
ready explained,  these  systems  do  not  furnish  equal  degrees  of  com- 
fort, and  are  not  equally  adapted  to  all  types  of  houses. 

HOT- WATER   SUPPLY' 

A  supply  of  hot  water  for  household  use  may  be  obtained  from 
the  heating  system  by  use  of  a  fire-pot  heater  or  an  indirect  heater. 
Either  type  will  provide  reasonable  quantities  of  hot  water  during 
the  heatinor  season  at  small  cost. 


regulator  ;  &,  pri- 
mary draft  damp- 
er;  c,  safety 
valve ;  d,  steam- 
pressure  gauge ; 
€,  water  glass ; 
f,  flue  clean-out 
door  ;  g,  fire  door  ; 
h,  ash-pit  door ; 
i,  rod  to  check 
and  choke  damp- 
er ;  /,  secondary 
air  damper ;  fc, 
enameled  -  steel 
insulated  jacket 


OPERATION   OF  THE   HEATING   PLANT 

The  efficiency  and  operation  of  a  heating  plant  can  be  improved  by 
observing  certain  rules. 

The  manufacturers  of  furnaces  and  boilers  generally  supply  printed 
operating  instructions.  If  not  received  with  the  equipment  they 
should  be  requested  from  the  nearest  agent  or  from  the  manufacturer, 

^  Farmers'  ITulletin  1426,  Farm  Plumbing,  corrtains  detailed  practical  information  on 
domestic  water  heating. 
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10  size  and  serial  nuinlK»r  of  the  heater  beiiiji:  given  with  the  request. 
iSoine  coal  doalei-s  ilistribiitr.  free,  excellent  printed  instructions  for 
operating  the  furnace  with  the  particular  fuel  furnished. 

The  ash  pit  should  always  he  kept  clean,  as  an  accumulation  of 
ashes  under  the  jrrates  may  cause  them  to  U'  burned  or  warped,  with 
consequent  waste  of  fuel  "and  difficult  operation.  The  flues  should 
^10  cleaned  re«rularly  to  insure  proper  draft  and  heating. 

The  following  rules  and  infornuition  on  equipment  and  fuels  have 
been  adapted  from  a  fohler  prepared  by  the  fuels  division  of  the 
American  Society  of  Mechanical  Engineers.  When  this  folder  was 
issued  the  society  estimated  that  from  10  to  20  per  cent  of  the  fuel 
usuallv  roauircd  could  be  saved  by  observing  the>c  rules: 

RULES  FOR  PREPARING  EQUIPMENT 

See  that  the  grates  are  lii  good  or<1< 

Seal  }iir  leaks  in  ash  pit  and  uroiin<l  ( itwn  om  uoors. 

Arrange  coal  bins  so  that  two  kinds  of  fuel  can  In?  kept  separate. 

KINDS  OF  FUEL 

Stove  and  nut  anthracite  are  ideal  fuels  for  heating  homes,  but  scarcity  and 

st  restrict  their  use. 

Gas  coke  burns  ext^ellontly  with  anthracite  i>ea  or  buckwheat,  making  a  fire 

.it  wili  keep  well  and  give  lieat  wlien  required. 

Wood  chunks,  in  conibination  with  anthracite  pea  or  Imckwheat,  make  good 
fuel.  They  are  equal  to  coke  for  producing  lieaf.  but  retpiire  more  attention. 
Wood  cliunks  may  be  burne<l  alone  siitisfactorily  in  furnaces  with  tight  doors. 

Bituminous  coal  can  l>e  used  in  most  furnaces  designed  for  liard  coal,  unless 
ihe  flue  passages  are  small  and  not  easily  cleaned.  Bituminous  coal  demands 
more  attention,  and  unless  it  Ls  given  will  produce  less  heat.  A  heater  of 
adequate  size  should  be  i>rovided  so  that  the  fire  need  not  be  forced. 

RULES    FOR    BURNING    LARGE-SIZE    ANTHRACITE 

Carry  a  deep  lied  of  fuel,  at  least  level  with  fire  doors. 

Shake  the  grate  to  remove  ashes  and  lower  the  fuel  bed,  but  stop  when  the 
rst  live  coab^  appear. 

Fresh  fuel  should  be  spread  evenly  over  the  entire  grate  area.  A  heavy  firing. 
G  to  8  inche>  deep,  can  l»e  made  if  desired  and  will  last  for  six  to  eight  hours. 
For  quick  kindling,  the  fire  bed  should  be  made  fairly  hot  before  fresh  fuel  is 
added. 

After  firing  keep  the  dampers  wide  open  until  blue  flame  appears,  then  check 

the  draft  as  much  as  n< fo  keep  the  fire  burning  at  the  desired  rate. 

The  proper  setting  of  tl  i-  for  a  ;riven  funuic*'  must  lx»  learmnl  by  ex- 
perience because  of   tin     .>u   in   the  draft   available.     In   mild  weather 

the  fire  may  l>e  checked  effectively*  by  allowing  a  bed  of  ashes  to  accumulate 
on — not  under — the  grate. 

RULES  FOR  BURNING  COKE  WITH  ANTHRACITE  PEA  OR  BUCKWHEAT 

Carry  a  deep  bed  of  fuel  even  above  the  level  of  the  fire  door. 

Shake  the  grate  to  remove  ashes  and  lower  the  fuel  bed,  but  stop  when  the 
rst  live  coals  appear. 

Spread  a  thin  layer  of  anthracite  over  the  entire  grate  area  and  allow  a  few 
minutes  for  it  to  ignite.  Next,  fill  the  fire  i)ot  with  coke,  and  allow  this  to 
burn  until  blue  flame  api)ears,  then  add  another  layer  of  anthracite. 

After  the  charge  is  ignited,  check  the  draft  to  the  desire<l  point 

\Mien  banking  the  fire  for  the  night,  use  leas  coke  and  more  anthracite,  but 
orher>\ise  fire  in  the  manner  descril>e<l  alwive. 

Anthr.icite  pea   or  buckwheat  can  often  l>e  used  alone  with  success,  if  the 
draft  is  unusually  good  and   the  furnace  amply  large.     Small-siv    .i.fi.rw.ito 
ignites  slowly.     It  is  Ijest  to  fire  one-half  of  the  grate  at  a  time 
first  half  of  the  charge  to  ignite  before  adding  the  stK<»nd  half.     > 
coal  may  be  used  in  the  fall  and  spring  if  not  in  the  winter. 
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RULES  FOR  BURNING  WOOD  WITH  ANTHRACITE   PEA   OR  BUCKWHEAT 

Follow  the  rules  for  coke  and  anthracite,  substituting  wood  chunks  for  coke. 
It  is  highly  important  to  see  that  the  fuel  is  properly  ignited  and  giving  off 
flame  before  closing  the  drafts. 

RULES   FOR   BURNING   BITUMINOUS   COAL 

Bituminous  or  soft  coal  usually  gives  less  heat  than  anthracite  when  fired 
in  the  ordinary   residence  heater,  and   therefore   requires  more  attention. 

A  deep  fuel  bed  is  desirable  and,  as  a  rule,  more  draft  is  required. 

Stir  up  the  fire  and  get  it  hot  before  adding  new  fuel. 

Before  firing  a  new  charge,  push  the  partly  burned  fuel  to  the  back  or  sides  of 
the  fire  box,  heaping  it  high  on  the  sides  of  the  fire-box  walls.  Place  fresh  fuel 
in  the  hole  in  the  hot  fuel  bed,  making  it  level  with  the  heaped-up  burning  fuel. 
Never  smother  the  fire  by  covering  it  completely  with  fine  coal ;  always  see  that 
there  is  some  flame  showing. 

After  firing,  check  the  draft  to  make  the  fire  burn  slowly,  setting  the  dampers 
as  found  best  by  experience. 

A  large  charge  of  soft  coal  will  burn  slowly  for  several  hours,  giving  out 
moderate  heat.  If  more  heat  is  demanded  it  can  be  had  by  breaking  up  the 
partly  ignited  mass. 

A  little  air  should  be  admitted  through  the  slides  in  the  fire  door. 

TEMPERATURE  REGULATORS 

Temperature  regulators  for  the  ordinary  coal-burning  heating 
system  are  becoming  increasingly  popular.  Such  devices  generally 
operate  the  dampers  of  the  furnace  according  to  the  demand  for  heat 
in  the  house.  The  simplest  type,  however,  merely  opens  the  dampers 
at  a  certain  time,  and  the  dampers  must  later  be  closed  by  hand. 
Usually  such  controls  may  be  obtained  from  local  plumbers  or  from 
mail-order  houses,  at  a  cost  of  $5  to  $10  including  all  necessary  chain, 
pulley,  etc.    They  can  readily  be  installed  by  the  house  owner. 

The  more  elaborate  types  of  regulators  maintain  the  desired  night 
and  day  room  temperature  continuously.  The  simpler  type  of  these 
controls  obtains  its  motive  power  from  a  hand-wound  spring,  with 
two  small  electric  dry  cells  for  the  thermostat  circuit.  In  addition 
to  saving  labor,  such  devices  may  accomplish  a  substantial  saving  in 
fuel  by  preventing  overheating.  This  type  of  temperature-control 
apparatus  generally  sells  for  $30  to  $100,  depending  upon  its  com- 
pleteness and  quality. 

WAYS  OF  CONSERVING  HEAT' 

If  it  is  to  be  heated  properly  and  economically  a  house  must  be 
tightly  constructed.  Heat  is  lost  through  walls,  roof,  and  windows 
and  through  openings  and  cracks.  Most  farmhouses  can  be  made 
more  comfortable  at  small  cost  by  applying  insulation  or  by  cor- 
recting construction  defects.^ 

REDUCING  WINDOW  AND  DOOR  LEAKAGE 

Storm  or  double  sash  provide  an  air  space  between  the  two  layers 
of  glass  and  also  lessen  infiltration  of  air,  thus  greatly  reducing  the 

s  The  author  is  indebted  to  T.  A.  H.  Miller  of  the  Division  of  Plans  and  Service, 
Bureau  of  Agricultural  Engineering,  for  assistance  in  the  preparation  of  this  section. 

^  House  Insulation,  a  bulletin  prepared  by  the  National  Committee  on  Wood  Utilization 
and  issued  by  the  U.  S.  Department  of  Commerce,  describes  the  use  of  various  insulat- 
ing materials.  For  sale  by  the  Superintendent  of  Documents,  Washington,  D,  C,  price 
10  cents. 
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heat  l>  ».st  is  much  less  hkri  u  win<lows  with  fitorm 

sasli.     li  lim«ri»«|  at  X\w  top  iiml  iiut**l   wiili   |>ro|K»r  fast  ilie 

storm  sash  may  Ik*  swunjx  o|kmi  for  ventilation.     Storm  (  »ve 

the  saiiK'  advantajres  as  storm  windows  and  also  lu'lp  to  shut  out 
'^jifts  wIkmi  persons  enter  or  leave  the  house.     Temp<»rary  ve*^tl1.iil.  s 
main  entrances  aiv  very  etfeetive  in  preventinjr  lo?'^'  <>f  heat 
Wood  and  felt  weather  strippinp,  pnmerly  installed,  aids  maiiii- 
ally  in  keepinjr  out  eohl  air.    It  shoulil  he  apj)lied  on  the  outside  of 
the  upper  sasii,  and  usually  on  the  inside  or  the  lower  sash.     The 
felt  should    he   placed   so  elose   that   more  than   ordinary  effort  is 
required  to  open  the  window,  and  so  that  the  door  must  he  j)ushed 
hard  to  loi'k.     When  tirst  apnlied  this  stripninjr  is  hijzhly  efficient 
but  may  not  remain  so  ionp.     Alany  i>ersons  object  to  its  api>earance. 
Strip  feltin«r  may  be  used  like  woo<l  and  f<*lt  strippinjr.  or  forced 
into  craeks.     As  a  temporary  expedient,  strip  feltin«r  may  be  used 
ail  the  inside  of  all  windows  by  taekin<r  it  around  the  frame  so  that 
it  rests  aj^ainst  the  sash.     It  can  also  he  used  to  close  cracks  under 

Metal  weather-strippin«r  is  very  efficient  in  reducing  crack  leaka^je 
around  windows  and  aids  in  makin«5  a  house  weather-ti«rlit.  It  is 
obtainable  in  various  forms.  To  in.stall  it  the  window  sash  must  be 
removed  and  grooves  cut  to  receive  the  metal  strips.  AVhen  the 
work  is  properly  done  most  of  the  stripping  is  hidden,  the  exposed 
part  has  a  neat  appearance,  and  windows  slide  easily.     Metal  weather- 

lipping  for  outside  doors  is  also  helpful, 
riglit  thresholds  under  bedroom  d(K)rs  preveM  iito 

iier  rooms  when  windows  are  open. 

HDUCING   HEAT  LOSSES  THROUGH  WALLS  AND   ROOFS 

.\iu(  II  neat  is  often  lost  through  the  roof,  as  can  be  seen  on  a  ir«»ty 

orning,  when  frost  clings  to  the  overhanging  gables  ^ind  eaves  but 
'juickly  melts  from  that  portion  of  the  roof  through  which  heat  is 
escaping. 

When  the  ceiling  joists  are  covered  only  with  lath  and  plaster  on 
the  lower  side,  heat  readily  escapt»s  from  the  rooms  below.  There 
are  several  remedies  such  as  flexible  insulating  material  between  the 
joists;  board  insulation  miiled  on  top  and  later  covered  bv  flooring 
if  needed;  or  a  layer  of  noncombustible  granular  material  over  the 
plaster  and  between  the  joists.  When  the  ceiling  joists  are  covered 
on  both  top  and  bottom,  all  openings  l)etween  joists  at  the  eaves 
should  be  blocked  to  shut  out  cold  drafts.  (Fig.  7,  C)  Where  the 
attic  is  to  be  heated,  the  insidation  should  Ik*  naile<l  to  the  underside 
1  the  roof  rafters  and  on  the  end  walls  to  serve  also  as  a  wall  finish. 

Sometimes  there  are  large  cracks  at  the  eaves  because  sheathing 
iiid  siding  w^ere  not  extended  between  the  rafters.     They  can  be 

)sed  by  nailing  blocks  betw(    •    *'      ■  ^* *  •    '    ing  .sealc  '       t'^ 

ustic  materials. 

W^all  openings  for  window.-  ami  iluoi-^  uUen  ;niniit  cold  dralt^. 
A  house  Ls  sheathed  before  the  window  and  door  frames  are  set, 
consequently  the  sheathing  is  not  fitted  snugly  again.st  the  frame, 
and  only  the  trim  t)bstructs  the  entrance  of  cold  air.  To  remedy 
I  this,  the  outside  trim  may  be  removed  and  a  piece  of  heavy  felt  or 
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painted  metal  used  to  seal  the  openings.  The  joints  will  be  tighter 
if  the  back  of  the  trim  is  given  a  heavy  coat  of  paint  before  being 
nailed  in  place. 

Frames  in  masonry  walls  become  loose  and  the  resulting  opening 
between  frame  and  masonry  should  be  calked  by  forcing  oakum, 
coated  w4th  plastic  roofer's  cement,  into  the  cracks  with  a  putty  knife 
or  a  broad-faced  calking  iron ;  mortar  commonly  used  for  this  pur- 
pose will  not  provide  a  permanently  tight  joint.  Small  cracks  can 
be  stopped  with  putty  if  they  are  carefully  filled. 

Siding  w^hich  has  become  loosened  by  shrinking,  warping,  or  action 
of  the  weather,  should  be  tightened  with  rust-resistant  nails.  A  good 
coat  of  paint  and  the  liberal  use  of  putty  will  seal  many  small 
cracks  after  the  siding  is  tightened.  A  very  effective  and  practical 
method  of  insulating  frame  houses  on  which  the  siding  is  defective 
or  poorly  installed,  is  to  shingle  the  outside  of  the  walls,  using  a 
heavy  building  felt  between  the  shingles  and  the  siding. 


Brick 


•///nwww^/-//  i 


Floor  joisf 


Foyndation 


Figure  7. — Method  of  stopping  drafts  in  walls  :  A,  at  first  floor  ;  B,  at  second  floor ; 

C,  at  attic  floor 

The  studding  of  the  exterior  walls  often  form  flues  extending  from 
the  foundation  to  the  upper  stories.  Such  construction  permits  heat 
in  the  cellar  to  rise  to  the  attic  and  escape  through  cracks  at  the 
eaves  or  in  the  roof,  or  cold  air  from  outside  to  circulate  in  the  walls, 
chilling  them  or  passing  into  the  rooms.  Cold  walls  cause  moisture 
to  condense,  spoiling  the  wall  finish  and  creating  other  nuisances. 
Figure  7  illustrates  how  blocking  may  be  used  in  the  walls  to  prevent 
the  flow  of  air  through  these  flues.  In  new  construction  the  spaces 
at  the  ends  of  second-floor  joists  should  be  blocked.^^  The  blocking 
at  first  and  attic  floors  may  be  placed  in  old  houses. 

Condensation  of  moisture  on  the  inner  surfaces  of  thin  masonry 
walls  can  be  prevented  by  the  use  of  lath  and  plaster  or  wall  board, 
separated  from  the  masonry  by  wooden  or  metal  furring  strips.  The 
air  space  provided  by  such  construction  results  in  a  warm  dry  wall. 

Single  floors  are  likely  to  be  cold  if  the  building  is  supported  on 
piers  or  if  the  cellar  is  not  heated.  Double  floors  with  paper  between 
the  subflooring  and  the  finished  floor   are   very  desirable.     When 
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of  blocking  fire  channels.     Fire  stops  are  also  effective  in  reducing  air  currents. 
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of  tlu*  first  fl<K»r  and  bnnKed  in  wint<»r  with  oartli  or  forape.    It  is, 
r  courMs  brttor  to  build  a  full  imlosiutr  wnll. 
Mu<h   heat    may   U'   l(»>t    tlinui<!li   an   i»|m'ii    tiifpla  v 

bhouM  Ih'  provided  to  closo  off  tlu'  <liinini'V  in  rold  wcatltt  r  if  tlit-re 
IS  no  fire  on  tlu*  lintrtli.     At  I'tliur  linie>  tlie  tirephue  may  Ih»  utilized 
provide  ventilation. 
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GROWING 

ROOT  CROPS 

FOR  LIVESTOCK 


ROOT  CROPS  most  generally  grown  for  feeding 
livestock  include  mangels,  rutabagas,  turnips, 
and  carrots.  They  have  not  been  extensively  grown 
in  the  United  States  for  this  purpose  chiefly  because 
of  the  large  amount  of  hand  labor  involved,  and 
because  succulent  feed  can  be  produced  more 
cheaply  as  corn  silage. 

Root  crops  require  a  cool,  moist  climate  for  their 
best  development,  and  under  such  conditions  they 
may  sometimes  be  grown  to  better  advantage  than 
corn.  A  well-prepared  seed  bed  and  an  abundance 
of  available  plant  food  are  essential  to  large  yields. 
The  time,  rate,  and  method  of  seeding  varies  with 
the  crop  and  with  local  conditions.  Thorough  culti- 
vation and  thinning  are  essential  to  normal  root 
development  and  involve  considerable  hand  labor. 

Roots  should  be  harvested  before  severe  frost  and 
stored  in  cellars  or  pits. 

Mangels,  rutabagas,  turnips,  and  carrots  do  not 
differ  greatly  in  composition,  all  having  more  w^ater 
and  less  protein,  fat,  and  carbohydrates  than  corn 
silage.  They  are  chiefly  valuable  as  a  source  of 
succulence  and  as  appetizers  and  are  highly  prized 
by  breeders  and  exhibitors  of  purebred  stock.  Roots 
are  sometimes  fed  whole,  but  when  large  they  should 
generally  be  cut.  They  are  especially  valuable  for 
cows  being  milked.  Ordinarily  the  limit  in  feeding 
is  3  to  5  pounds  per  100  pounds  of  live  weight,  and 
the  usual  amount  fed  is  generally  not  more  than  one- 
half  this  quantity.  Excessive  feeding  may  cause 
indigestion. 

Under  favorable  conditions  mangels,  rutabagas, 
and  turnips  yield  20  to  30  tons  per  acre.  The  usual 
tonnage  obtained  from  carrots  under  similar  con- 
ditions is  about  one-half  this  amoimt. 
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ROOT  CROPS  as  feed  for  livestock  and  poultry  have  attracted 
relatively  little  attention   in  the  Ignited   States.     One  of  the 
principal  reasons  for  this  is  the  amount  of  hand  labor  required  in 
j)roducing  such  a  crop.     In  the  greater  part  of  the*  United  States 
corn  will  produce  a  larger  tonnage  of  succulence  in  the  form  of  silage 
than  can  be  obtained  from  root  crops,  and  the  silage  usually  can  be 
produced  much  more  cheaply,  since  it  requires  comparatively  little 
hand  labor.     In  certain  sections,  however,  where  soil  and  climatic 
conditions  are  especially  favorable  to  root  crops,  a  much  greater 
tonnage  can  be  ol)tained  from  them  than  from  corn.     Under  such 
conditions  root  crops  are  worthy  of  consideratii)n  a.s  sources  of  suc- 
culence, especially  during  the  winter  months,  when  little  or  no  green 
feed  is  available.     Furthermore,  for  the  farmer  who  does  not  keep 
enough  livestock  to  justify  the  use  of  a  silo,  root  crops  may  advan- 
tageously supply  the  succulence  needed  for  winter  feeding. 

The  discussion  of  root  crops  in  the  bulletin  is  confined  to  .......-*  .^ 

(mangel-wurzel,  mangolds  or  stock  beets,  a  large-growing  type  of 
beet  of  the  species  Beta  i^garh  L.),  rutabagas  or  swedes   {I- 
sica  cwnpestris  L.),   turnips    (H.    rapa  L.),   and    carrots    {!)< 
carofa  L.);   crops  that   are  most   generally   grown   for  the   spccilic 
purpose   of   feeding    livestock,   although    under  certain    conclitions 
other  root  crops  are  utilized  rather  extensively  for  the  same  purpose. 

SOIL  AND  CLIMATIC  RELATIONS 

A  cool,  moist  climate  is  the  most  favorable  for  root  crops,  al- 
though some  remarkably  satisfactory  yields  have  been  obtained 
under  dry-farming  conditions  in  the  northern  Great  Plains  where 
proper  attention  has  been  given  to  soil  preparation  and  plant  spac- 
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ing  SO  that  the  competition  for  moisture  is  not  too  great.  (Fig.  1.) 
In  general,  a  deep,  fertile  loam  is  best,  although  fairly  good  crops 
have  been  produced  on  soils  ranging  in  texture  from  a  sandy  loam 
to  clay.  A  soil  good  for  corn  is  generally  satisfactory  for  root  crops. 
Xearly  ideal  soil  conditions  are  found  on  some  of  the  diked  lands 
and  beaver-dam  lands  of  the  Pacific  Northwest.  These  soils  are 
usually  well  supplied  with  organic  matter,  are  friable,  and  generally 
productive.  These  characteristics,  together  with  the  cool  summer 
weather,  present  excellent  conditions  for  root-crop  production,  and 
as  a  result  some  remarkable  vields  have  been  obtained.     The  soil 
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Figure    1. — Satisfactory 


yields    of    mangels    obtained    at     Uedfield. 
favorable  moisture  conditions 


S.    Dale.,    under 


and  climatic  conditions  in  parts  of  Minnesota,  Michigan,  Wisconsin, 
New  York,  and  the  New  England  States  are  also  particularly  well 
suited  to  root  crops. 

VARIETIES 

There  are  many  varieties  of  mangels,  rutabagas,  turnips,  and 
carrots,  the  four  classes  of  roots  most  commonly  grown  for  feeding 
liA^estock. 

The  Mammoth  Long  Red  variety  is  probably  the  most  popular 
mangel  and  has  generally  given  the  highest  yields,  especially  on 
deep  soils.  The  illustration  on  the  cover  page  shows  this  variety 
grown  at  Redfield,  S.  Dak.,  in  1920,  a  favorable  season.  For  shallow 
soils  some  of  the  shorter-rooted  varieties  are  preferable.  Other 
common  varieties  include  Giant  Half  Sugar,  Red  Intermediate, 
Golden  Tankard,  Danish  Sludstrup,  Giant  Red  Eckendorf,  and 
Heavy  Cropper,  the  last  mentioned  being  grown  under  various  local 
names  of  which  Giant  Gatepost  is  most  common.  The  most  popular 
varieties  of  rutabagas  are  the  American  Purple  Top,  Improved 
Purple  Top,  AVhite  Sweet  Russian,  Carter  hardy  swede,  Bangholm, 
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IMirnlo  Top  White  (i1o1m\  amrCnwlunn.  OtliiT  vjiriotios  poptilar  in 
lie  racific  Northwest  are  Hardy  (ireen  ]^>nn<L  White  Pomeranian, 
White  Top  Al3<'nleen,  and  (Jreen  Top  AlM'rdeen.  liortfii'hl  and 
(Vntenarv,  eoniparatively  new  varii'ties  for  this  rejrion,  are  proni- 
isin«;  sorts  and  are  fairly  resistant  to  attaeks  of  root  niapjrots  and 
iphids,  insects  that  sometimes  cause  considerable  daimi^e  to  turnips 
and  rutaba<r«s.  The  most  popular  varieties  of  carrots  include  White 
Hel^nan,  the  standard  white  short,  and  the  yellow-fleslied  varieties, 
Improved  Lonjr  Orange,  Masto<lon,  Ox-hea  '  '  ntenay,  Danvers, 
an<l  (iiant  Yellow. 

The  White  Hel«rian  is  sometimes  objected  i*)  in  the  Pacific  Xorth- 
west  because  (►f  its  t«'ndency  to  root  so  deeply  on  |o(>se  soils  that  it 
is  harvested  with  difticulty.  In  this  region  the  half-long  types  are 
preferred  where  the  crop  is  to  l)e  harvested  and  stored,  but  where 
hogs  or  sheep  are  to  harvest  the  roots,  the  Ox-heart  variety  is  most 
popular  as  it  is  easy  to  remove  from  the  soil. 

GROWING   THE   CROP 

PREPARING   THE   SEED    BED 

."^wii  i»n4»ai  ;n  inn  Varies  with  local  conditions.  In  most  cases, 
j)lowing  the  land  in  the  fall  gives  a  seed  bed  more  favorable  to  root 
crops.  The  following  s})ring,  as  soon  as  the  soil  is  sufficiently  dry, 
it  should  be  disked  thoroughly  and  harrowed  to  insure  a  firm,  fine, 
weed-free  seed  bed  .">  to  G  inches  deep.  If  the  soil  is  heavy  it  may  be 
necessary  to  plow  the  land  again  in  the  spring.  Such  soils  should 
not  be  too  finely  pulverized,  as  they  are  likely  to  crust  after  rains. 
If  the  preparation  is  delayed  until  sj^ring,  the  land  should  be  plowed 
as  early  as  possible  and  thoroughly  disked  and  harrowed  to  encourage 
the  germination  of  the  weeds,  which  may  then  be  destroyed  before 
the  root  crop  is  sown.  Sandy  soils  may  require  compacting  with  a 
ultipacker  or  ordinary  roller. 

FERTILIZING    AND    LIMING 

An  abundance  of  available  plant  food  is  essential  to  large  y 
Sonie   of  the   relatively   new   lands   in   the   northern   (ireat    PI 

specially  where  drj'  farming  is  practiced,  seem  to  have  sufficient  avail- 
able plant  food  for  root  crons,  but  in  most  other  parts  of  the  United 
States  increased  yields  amply  justify  lil)eral  fertilizing.  Experience 
lias  shown  that  in  most  cases  nothing  is  sui)erior  to  goml  barnyard 
manure  applied  at  the  rate  of  10  to  20  tons  per  acre,  either  to  a  pre- 
ceding crop  or  else  turned  un<ler  in  the  fall.  Fine,  well-rotted 
manure  may  be  api)lied  early  in  the  spring  and  mixed  with  the 
-oil  by  disking;  but  coarse  strawy  manure  applied  at  this  time  causes 

xcessive  drying  out  of  the  soil  and  may  int«  if«  i.    with  tlit-  <ulti Na- 
tion of  the  young  seedlings. 

Where  manure  is  not  available  a  -i-lG— i  w.   .,   r-^^^     .*/......*..  lal 

fertilizer  should  be  applied  at  the  rate  of  400  to  700  pounds  per 
acre  just  before  seeding.  In  the  Pacific  Northwest  superphosphate 
alone  applied  at  the  rate  of  ^^50  to  400  pounds  per  acre  lias  given 

xcellent  results.  Some  growers  in  this  region  use  well-rotted  barn- 
yard manure  at  the  rate  of  20  tons  per  acre,  supplementing  it  with 
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300  to  400  pounds  of  superphosphate.  On  many  soils  one  or  two 
applications  of  commercial  fertilizer  after  the  roots  are  started  will 
be  justified  by  the  increased  yields. 

Acid  soils  should  be  limed  before  sowing  root  crops,  the  amount 
required  varying,  of  course,  with  the  soil  and  previous  treatment. 
Soils  of  average  acidity  will  require  about  2  tons  of  ground  limestone 
or  its  equivalent  in  some  other  form  applied  to  some  preceding  crop. 
Land  on  which  alfalfa  has  been  grown  successfully  w^ill  not  require 
additional  applications  of  lime  for  root  crops. 

TIME    OF    SEEDING 

Mangels  and  carrots  require  a  full  growing  season  and  should  be 
sown  as  soon  as  danger  of  frost  is  past.  This  time  will  of  course 
differ  in  different  parts  of  the  United  States  but  will  usually  be 
a  little  earlier  than  corn-planting  time.  In  the  extreme  North 
the  earliest  date  at  which  root  crops  may  be  safely  sown  will  be 
about  May  1;  southward  the  date  will  be  progressively  earlier. 
Rutabagas  and  turnips  do  not  require  so  long  a  growing  season  as 
mangels  and  carrots  and  being  less  sensitive  to  cold  will  continue 
to  grow  later  in  the  fall. 

The  time  of  sowing  rutabagas  and  turnips  will  depend  on  the 
time  at  which  they  are  desired  for  feeding.  If  early  fall  feed  is 
wanted,  the  seed  should  be  sow^n  early,  and  if  the  roots  are  wanted  for 
late  feeding  or  storage  for  winter  feed,  they  may  be  sown  as  late  as 
June  15  in  the  Xorthern  States  and  as  late  as  July  or  August  farther 
south.  In  some  sections  early  seedlings  are  injured  by  root  maggots 
and  aphids,  but  such  damage  is  seldom  serious  where  seeding  is 
delayed  until  June  15  or  later. 

In  the  extreme  South  and  along  the  Pacific  coast  of  Oregon  and 
Washington  rutabagas  and  turnips  are  sometimes  sown  in  the  fall 
and  continue  their  growth  more  or  less  throughout  the  winter. 
Carrots  are  usually  sown  after  the  soil  becomes  sufficiently  warm  to 
insure  rapid  germination.  Under  dry-farming  conditions  early 
spring  seeding  of  all  root  crops  is  essential,  since  the  summer  mois- 
ture is  generally  deficient  and  yields  are  likely  to  be  unsatisfactory 
unless  the  plants  are  started  early  enough  to  get  the  full  benefit  of 
the  spring  moisture. 

RATE    OF    SEEDING 

The  rate  of  seeding  depends  on  whether  the  seed  is  sown  broad- 
cast or  in  rows,  and  on  the  distance  between  rows.  When  sown  in 
drills  30  to  36  inches  apart  the  seeding  rates  recommended  for  the 
various  root  crops  are  approximatel}^  as  follows:  Mangels,  6  to  8 
pounds :  carrots  li/^  to  2  pounds ;  rutabagas  and  turnips,  1  pound  per 
acre:  when  sown  broadcast,  the  rate  of  seeding  turnips  should  be 
4  to  5  pounds  per  acre.  As  the  seed  of  mangels  quite  often  does 
not  germinate  readily  and  as  the  seedlings  sometimes  have  difficulty 
in  pushing  through  the  soil,  a  liberal  seeding  rate  usually  pays. 

METHOD   OF   SEEDING 

The  best  yields  are  secured  when  root  crops  are  sown  in  culti- 
vated rows.    Where  the  acreage  is  large,  the  rows  should  be  at  least 


»  i«»  ..u  nifiH's  apan  i<>  pmnii  um'  n-i'  <»i  i-iior-r  <  uiii\  ai«»r«s.  Wheir 
•lie  onlinarv  corn  cultivator  is  to  bo  uso<L  tlu'  rows  should  1m»  'M\  to  4*2 
luches  apart.  In  tlu'  caso  of  snuill  acivap's  that  are  to  be  culti- 
vated witij  a  hand  <Miltivator,  the  rows  may  Ix'  18  to  24  inches 
I  part.  Where  the  moisture  supply  is  limited,  as  in  the  northern 
(ireat  Plains,  a  Ix'tter  root  development  results  if  the  rows  are  'Mt 
to  42  inche.s  apart.  Carrots  do  not  recpiire  as  nnich  space  between 
the  rows  as  do  nninjrels.  When  sown  in  the  fall  or  on  stump  land 
that  is  difticult  to  cultivate,  the  seed  of  turnips  and  rutabagas  is 
usually  broadcast. 

In  some  cases  turnips  and  rutabagas  are  sown  bi'oadcast  at  the  last 
ultivation  of  another  cro])  such  as  corn  or  ])otat(M»s,  but  the  yields 
ire  considerably  less  than  when  they  are  sown  alone.  Occasiomilly 
turnips  are  sown  with  oats,  and  after  the  oats  have  been  harveste<l 
tlie  turnips  furnish  .oi'-i.ioi-.i.i..  f^.o.!  ;f  i..o;^»iiiw.  ..o...iiti..i.w  .i.. 
lavorable. 

Small  acreages  may  i)c  >(>\vn  wim  a  iiaim  mmmmt  m-  i-ii<»r>»'  nnll. 
On  well-prepared  land  one  person  can  sow  2  or  .*J  acres  a  day  with  a 
liand  seeder,  the  rows  being  HO  inches  apart.  In  sowing  larger 
acreages  the  small  types  of  grain  diills  are  satisfactory  if  the  flow 
of  the  seed  is  pr()i)erly  regulated.  Wiuitever  method  is  used  the  seed 
-liould  be  uniforndy  distributed  and  dropj)ed  in  contact  with  moist 
soil  but  not  covered  too  deeply.  In  sandy  loams  mangels  should 
he  covered  three-fourths  inch  and  in  clay  soils  one-half  inch.  On 
-imilar  soils  carrots  should  be  covered  one-fourth  to  one-half  inch. 

CULTIVATION 

Frequent  and  thorough  cultivation  to  check  weed  growth  and  to 
maintain  a  loose-surface  mulch  are  essential  to  success  in  growing 
root  croi)s.  The  first  cultivation  should  be  given  as  soon  as  the  rows 
can  be  seen.  The  first  two  cultivations  should  be  deep  and  close  to 
the  row.  Subsequent  cultivations  should  be  quite  shallow  and  at 
intervals  of  two  weeks  until  the  plants  are  so  large  that  cidtivation 
without  injury  is  no  longer  possible.  I'sually  the  last  cultivation  will 
be  given  between  August  1  and  15.  The  hand  cultivator  may  be 
used  for  snuiU  acreages,  but  for  larger  fields  the  l-horse  cultivator 
or  the  ordinary  corn  cultivator  is  used. 

Where  there  is  a  thick  stand  it  is  sometimes  helpfid  to  go  across 
the  rows  with  a  weeder  soon  after  the  plants  emerge.  This  usually 
does  not  injure  the  crop  to  any  extent  but  does  assist  materially  in 
destroying  younij  wee(ls  and  in  breaking  the  surfa<'e  crust.  Hand 
weeding  is  usually  neces.sary  to  keep  the  weeds  out  of  the  rows.  It 
is  evidently  impractical  to  use  tillage  implements  on  broadcast  sow- 
ings, but  hand  weeding  is  sometimes  practiced. 

THINNING 

Proper  thinning  is  essential  to  the  development  of  normal  roots 
and  to  securing  satisfactory  yields.  When  the  plants  have  developed 
three  or  four  leaves  they  should  be  blocked  out  with  a  sharp  h(x\ 
after  which  the  thinning  to  single  ])lants  should  1k'  completed  by 
hand.     The  most  desirable  distance  between  individual  plants  will 


vary  with  the  soil,  rainfall,  and  distance  between  rows.    With  opti 
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mum  moisture  conditions,  the  most  desirable  spacing  for  the  various 
crops  when  grown  in  30-inch  rows  is  as  follows :  Mangels,  12  inches ; 
rutabagas,  10  to  12  inches;  turnips,  10  inches;  carrots,  6  to  8  inches. 
Along  the  Pacific  coast,  carrots  are  seldom  thinned  and  only  about 
half  the  acreage  of  turnips  and  rutabagas  is  thinned. 

HARVESTING 

The  general  practice  is  to  harvest  root  crops  before  a  severe  frost 
or  when  growth  ceases,  as  indicated  by  the  yellowing  and  withering 
of  the  leaves.  Mangels  and  carrots  will  not  stand  as  much  cold  as 
rutabagas  and  turnips  and  must  therefore  be  harvested  somewhat 
earlier.  To  make  harvesting  easier  a  common  plow  is  often  used  to 
throw  the  soil  away  from  one  side  of  the  row,  after  which  the  roots 
are  easily  lifted.  If  the  acreage  is  considerable,  tlie  beet  lifter  is 
sometimes  used  to  loosen  the  roots. 

The  roots  are  either  topped  as  they  are  pulled  or  thrown  into  piles 
and  topped  later;  the  tops  are  sometimes  twisted  off  and  sometimes 
cut  off  with  a  sharp  knife.  A  few  growers  cut  the  tops  with  a  sharp 
hoe  before  the  roots  are  lifted.  After  topping,  two  or  more  rows  are 
usually  thrown  into  a  windrow  and  later  hauled  to  the  place  of 
storage.  Where  possible  the  roots  should  be  harvested  on  a  cool, 
bright  day  when  tiie  soil  is  dry  so  that  most  of  it  will  shake  off 
before  the  roots  are  stored.  As  mangels  and  carrots  bruise  more 
easily  than  rutabagas  and  turnips,  they  should  be  handled  more 
carefully,  because  badly  bruised  roots  do  not  keep  well  in  storage. 

In  the  Pacific  Northwest,  turnips  do  not  keep  well  in  storage  and 
are  harvested  as  needed  for  feeding.  Hogs  and  sheep  are  sometimes 
turned  into  tlie  field  to  harvest  carrots  and  small  turnips. 

STORING 

Roots  should  be  stored  Avhere  the}^  will  be  easilj^  accessible  during 
the  winter,  preferably  in  the  basement  of  the  barn  where  they  are  to 
be  fed.  Root  cellars  built  in  an  excavation  are  less  expensive  than 
storage  houses,  as  the}^  do  not  require  so  much  protection  against 
freezing.  The  walls  of  an  excavated  cellar  may  be  constructed  of 
concrete  at  a  comparatively  low  cost.  The  temperature  of  the  cellar 
should  never  reach  the  freezing  point  and  should  be  kept  at  36°  to 
40°  F.  The  ceiling  and  walls  should  be  sufficiently  insulated  to 
prevent  fluctuation  in  temperatures.  Ventilating  flues  and  slatted 
floors  underneath  the  roots  are  necessary  to  provide  for  the  escape 
of  moist  heated  air  and  to  admit  fresh  air.  In  dry  climates  roots 
to  which  some  soil  has  adhered  in  harvesting  nvdj  keep  better  in 
storage. 

Although  generally  less  satisfactory,  the  use  of  pits  may  be 
resorted  to  when  necessary.  However,  extremely  cold  spells  may 
interfere  with  feeding  roots  from  pits.  A  high,  well  drained  place 
should  be  selected  for  the  pit.  The  pit  should  be  8  or  10  inches 
deep,  and  may  be  circular  or  long  and  narrow.  In  a  circular  pit 
the  roots  should  be  placed  in  a  cone-shaped  pile:  in  a  long,  narrow 
pit  they  should  be  in  a  long  pile  about  31/2  feet  high  and  4  feet  wide 
at  the  bottom.  The  sides  of  the  pile  should  slope  sufficiently  to 
cause   water   to  drain  off  rapidly   from  the   covering.     Ordinarily 
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an  equal  thickness  of  soil.  The  tluekness  of  tlie  roverinjr.  which 
houhl  Ix^  sulHcieiit  to  prevent  freezing,  will  differ  with  clinnitic 
onditions.  If  tiie  r{K)ts  are  to  hi'  kept  well  into  the  winter,  it  nniy  In* 
IK  I  t'<sarv  to  add  another  layer  of  straw  and  another  of  soil.  A  venti- 
I.hiii«j:  Hue,  larj^e  enough  to  permit  the  esca|H*  of  tlanip  air  and  to 
insure  good  air  circulation,  should  be  provided. 


COMPOSITION 

The  average  com  position  of  the  various  root  crops  is  giv< 

Tahle  I.     For  the  sake  of  comparison  the  average  of  s<»veral  an.i 
>f  c(>rn  silage  have  l>een   included   in  the  tahle.     It   will   he   i- 

I  hat  the  average  composition  of  the  various  kinds  of  roots  is  very 
imilar.  Analysis  of  individual  roots  of  mangels  have  shown  a 
Iry -matter  content  ranging  from  7  to  14  per  cent,  there  usually  lieing 

as   great    flifTf""f">""   '>"Mveen    iTi'l-''-^"''     "^    ••    »■.••;■.♦«•    •.      iw.«..,w.|, 

varieties. 

rage  ootnpogition  ond  d/igesUhle  nutrients  of  Mcrcral  root  crops, 
I'oni  silage,  corn,  and  barley^ 
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!ie  table  is  the  sum  of  the  digestible  crude  t\ber  and  nitrogen-free  extract  plus  2.25  times  the  digestible  fat. 

FEEDING 


Tn  general,  wherever  starchy  concentrates,  such  as  corn  and  barley, 
can  readily  be  produced  at  a  lower  cost  per  unit  of  drv  matter  than 
root  crops,  the  value  of  root  crops  in  livestock  feeding  is  limited 
to  the  feeding  of  small  quantities,  such  as  1  to  2  pounds  per  100 
pounds  live  weight  daily,  as  a  source  of  succulence  and  as  an  appe- 
tizer in  the  ration.  Throughout  most  of  the  I'nited  States,  cfun, 
sorgo,  and  grain-sorghum  silages  are  cheaper  sources  of  succulence 
than  root  crops  when  the  number  of  live-stock  is  sufficient  to  con- 
sume 50  tons  or  more  of  silage  during  a  periotl  of  three  or  four 
months.  These  limitations  vary  considerably  with  the  kind  of  silage, 
type  of  silo,  and  weather  conditions. 
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Root  crops  are  prized  by  breeders  of  purebred  stock  and  especially 
by  exhibitors,  as  they  are  excellent  conditioners  and  the  roots  can 
be  stored  and  transported  under  conditions  impossible  with  silage. 

Roots  should  be  classed  as  highly  diluted  concentrates  rather  than 
as  roughages.  On  account  of  their  high  water  content,  excessive 
feeding  may  overload  the  digestive  organs  and  cause  indigestion. 
Ordinarily  the  limit  is  3  to  5  pounds  per  100  pounds  live  weight  and 
not  over  half  that  amount  when  the  roots  are  to  be  fed  as  a  source  of 
succulence  and  as  an  appetizer  and  not  as  an  important  scource 
of  nutrients. 

As  a  class  roots  are  deficient  in  protein,  fat,  lime,  and  phosphates, 
and  with  the  exception  of  carrots  and  sweetpotatoes  are  relatively 
deficient  in  vitamin  A.  As  a  whole,  roots  are  a  fair  source  of  vita- 
mins, but  they  do  not  occupy  the  same  place  in  animal  feeding  Avith 
regard  to  vitamin  A,  calcium  (lime),  and  iron  as  do  the  leafy,  green, 
or  yellow  feeds.  Carbohydrates  mainly  in  the  form  of  sugar  are 
the  principal  nutrient,  and  the  sugar  content  rises  considerably 
during  storage,  as  some  of  the  starch  is  converted.  Much  of  the 
crude  fiber  is  in  the  outer  skin.  Being  a  carbonaceous  feed,  roots 
should  be  fed  with  a  liberal  allowance  of  legume  hay  for  main- 
tenance and  a  liberal  allowance  of  grain  and  legume  hay  or  grain, 
oil-mill  by-products,  and  nonlegume  hay  for  fattening.  As  the  dry 
matter  of  roots  is  practically  equal  in  nutritive  value  to  the  dry 
matter  of  grain,  it  takes  approximately  8  to  10  pounds  of  roots  to 
equal  1  pound  of  grain. 

Experiments  at  the  Colorado  station  indicate  that  the  dry  matter 
of  roots  is  about  one-third  more  valuable  when  fed  with  grains  in 
about  equal  parts  of  dry  matter  than  when  fed  without  such  a  com- 
plement of  concentrates.  In  fattening  rations  not  over  half  of  the 
dry  matter  in  the  concentrate  should  be  from  roots,  the  balance 
being  from  grain  and  from  cereal  and  oil-mill  by-products. 

In  large  quantities  it  takes  from  II/2  to  2  pounds  of  roots  to 
equal  a  pound  of  corn  silage,  on  account  of  their  higher  water 
content:  but  when  fed  in  small  quantities  as  an  appetizer  a  pound 
of  roots  is  usually  equal  to  a  pound  of  silage. 

When  first  harvested  root  crops  have  a  laxative  effect,  which  dis- 
appears to  a  large  extent  after  they  have  been  stored  for  a  few  weeks. 
For  this  reason  it  is  advisable  to  delay  feeding  mangels  until  after 
Christmas. 

PREPARATION  OF  ROOTS  FOR  FEEDING 

Roots  may  be  fed  in  various  ways — in  the  field  where  grown,  whole 
after  storage,  or  cut  into  strips,  chips,  or  squares  by  chopping  boxes 
built  for  the  purpose.  When  the  roots  are  large,  hard,  and  woody, 
old  animals  with  poor  teeth  or  young  animals  are  unable  to  eat  them 
satisfactorily  until  they  have  been  cut.  Dirt  should  be  removed 
before  putting  them  into  the  cutter,  unless  the  cutter  has  provision 
for  cleaning  the  roots  before  they  reach  the  knives.  Meal  and 
chaffy  roughage  may  be  mixed  with  chopped  roots  to  improve  the 
palatal)ility  of  the  ration  and  reduce  the  waste. 

Cooking  or  steaming  is  wasted  labor  and  expense,  because  the 
nutritive  value  of  the  roots  is  decreased  rather  than  increased  by 
the  destruction  of  some  of  the  vitamins. 


For   pouliiy    all    n<ui>   ^iiuu.  ♦•njoy 

pickiiijj:  tluMii. 

ROOT  CROPS  FOR  CATTLE 

AVhilo  it  is  rarely  nrofitablo  in  the  United  States  to  raise  root  crops 
for  nijiintaininjr  or  fattoniiiitr  cattle,  tiirni|)s  and  carnits  that  are  t(M) 
-mail  (»r  too  interior  in  qnality  to  nsi»  or  n)nrk«'t  h<  frwul  can  be  fed  to 
Liood  advantage. 

Where  roots  are  as  cheap  a  sour-  ,  ,,  grain,  from 

'.()  to  50  pounds  of  roots  may  be  feci  to  mature  cattle  in  a  proj)erly 
balanced  ration.  Youn«jj  cattle  should  be  fed  similarly  on  the  basis 
f  their  live  weight.  In  some  cases  a  l.(K)0-pound  steer  will  consume 
a  ration  of  \0()  pounds  of  roots,  10  pounds  of  dry  roughage  (prin- 
cipally straw),  and  5  to  6  pounds  ot  concentrates,  about  half  grain 
ind  half  oil-mill  by-products,  for  a  fattening  period  of  tliree  to  four 
months. 

For  cows  giving  milk,  roots  are  especially  valuable.  A  small 
(juantity  of  roots  nniy  often  improve  a  raticm  containing  liberal 
juantities  of  grain.  le<j:ume  hay,  an<l  silage.  An  old  belief  that  r<K)ts 
produce  milk  with  a  nigher  water  content  than  do  dry  rations  has 
l)een  disproved.  White  Belgian  carrots  nniv  l^e  fed  to  cows  at  'i.5 
to  45  pounds  per  head.  Mangels  are  less  likely  to  taint  milk  than 
ire  rutabagas  and  turnips.  Dairy  cows  nniy  be  fed  40  to  CO  pounds 
of  mangels  daily.  Rutabagas  should  be  fed  after  milking  or  at  noon 
to  avoid  tainting  the  milk. 

Turnips  are  more  watery  than  most  roots  and  are  fed  principally 
to  cattle  and  sheep.  As  they  do  not  keep  so  well  as  some  other  root 
rops,  they  should  be  fed  in  the  fall.  Some  dairymen  feed  the  whole 
lurnip  plant  because  they  believe  that  pound  for  i>ound  the  tops, 
which  often  constitute  about  'J5  per  cent  of  the  total  weiglit,  are 
nearly  equal  to  the  roots  in  nutritive  value. 

ROOT    CROPS    FOR    SHEEP 

In  general  root  crops  are  not  an  economical  source  of  nutrients  for 
-lieep.  In  most  cases  silage  is  a  more  satisfactory  source  of  succu- 
lence. While  a  sheep  weighing  about  100  pounds  may  consume  as 
tiiuch  as  15  pounds  of  roots,  2  to  3  pounds  per  head  furnish  plenty 

•  f  sucbulence.  Therefore,  where  roots  are  to  be  fed,  a  good  fatten- 
ing ration  consists  of  approximately  2  to  3  pounds  of  roots,  IV^ 
pounds  of  hay.  and   IV2   ponnds  of  grain   per  100  pounds  of  live 

veight.     Experiments  liave  shown   that   1   pound  of  coin  silage   is 

•  jual  to  approximately  IV4  pounds  of  roots  in  sheep  feeding. 

The  favorite  roots  for  sheep  are  rutabagas  and  mangels,  although 
White  Belgian  carrots  nniy  be  fed  to  ewes  at  2  to  5  pounds  |x*r  head, 
and  turnips  are  also  fed  during  the  fall  season.  Feeding  mangels 
to  rams  and  wethers  is  lKdieve<l  by  some  persons  to  l)e  dangerous 
because  it  may  result  in  the  f<uMnation  of  calculi  in  the  bla<lder  and 
kidneys,   which   may  cause  death.     While   eflForts  to   prove  this  by 

xperiment  have  not  been  successful,  feeders  are  cautioned  against 
the  liberal  use  of  mangels  to  male  sheep.     It  is  also  thought  by 
that  too  free  use  of  roots  previous  to  lambing  may  increase  the  !< 

)f  vounsT  lambs. 
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ROOT    CROPS    FOR    HORSES 

Roots  are  used  principally  for  horses  as  an  aid  to  digestion.  Their 
extensive  use  in  the  ration  is  not  considered  economical,  as  they  are 
low  in  nutrients,  being  equivalent  to  only  about  one-fourth  their 
weight  in  hay.  Where  roots  are  fed,  other  laxative  feeds  should  be 
omitted,  the  roughage  supply  decreased,  and  the  grain  ration  should 
contain  feeds  high  in  nutrients.  Large  quantities  of  roots  are  par- 
ticularly objectionable  for  hoi-ses  being  worked  or  driven  hard. 

Carrots  rank  first  among  root  crops  as  a  horse  feed.  They  are 
exceptionally  good  for  colts,  brood  mares,  stallions,  idle  work  horses, 
and  horses  that  are  to  be  exhibited.  Usually  the  quantity  fed  should 
not  exceed  10  pounds  per  head  daily.  Chopping  the  roots  is  usually 
advisable.  Care  must  be  taken  in  feeding  mangels  to  horses  to  avoid 
digestive  disturbances.  If  the  mangels  are  stored  for  a  few  weeks 
previous  to  feeding,  the  tpixh^iuv  to  en  use  scouring  is  considerably 
reduced. 

ROOT    CROPS    FOR    HOGS 

Roots  have  little  value  in  the  ration  for  hogs  under  ordinary 
farm  conditions  when  good  rations  of  concentrates  are  being  feci. 

Usually  more  satisfactory  results  have  been  obtained  by  feeding 
legume  hay.  According  to  the  Michigan  station,  hogs  w411  gather  a 
crop  of  roots  quite  satisfactorily  when  they  are  given  about  one- 
third  of  a  full  ration  of  properly  balanced  concentrates. 

While  mangels,  rutabagas,  and  carrots  are  considered  practically 
equal  in  value  for  hogs,  mangels  are  consumed  wdth  the  greatest 
relish.     Turnips  are  not  a  desirable  hog  feed. 

In  the  United  States  and  Canada  wide  variation  in  the  replacement 
value  of  roots  for  part  of  the  grain  in  swine  rations  has  occurred  in 
various  tests.  The  following  data  give  an  idea  of  the  range  of  values 
found  at  several  stations : 

Pounds  of  roots  required  to  replaee  100  pounds  of  grain  in  hog-feeding  tests 

Central  Experiment   Farm   of   Canada,    Ottawa 786 

Ohio  Agricultural  Experiment  Station 642.5 

Montana  Agricultural  Experiment  Station 529 

Utah  Agricultural  Experiment  Station 4.55 

Ontario    Agricultural    College 441.5 

Average 570.8 

There  are  no  indications  that  beets,  rutabagas,  or  turnips  have  an 
unfavorable  eifect  on  the  quality  of  pork  produced. 

ROOT   CROPS  FOR   POULTRY 

Although  mangels  and  carrots  provide  some  succulence,  they  are 
not  a  satisfactory  substitute  for  green  feed  for  poultry.  Rutabagas 
and  turnips  may  be  fed  but  are  not  so  good  as  mangels  or  many  other 
succulent  feeds.  As  carrots  are  relatively  rich  in  vitamins  A  and  C 
they  are  considered  the  best  roots  for  poultry. 
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m^T  nv  TJponTTrTinM 

i  iie  COS!   <^l   pr(H  iiK  in;^:  i(>«n   <r<'|)-  iiu(iu;in'^   immii  y.ii    \n  ycm    mimI 
:irios  widolv  in  dinVivnt  parts  of  the  rinttnl  Statos.     Since*  inurh 
haiul  labor  is  iT(|uirtHl  in  pnnlucin^  the  crop,  the  total  cost  is  in- 
fluenced lar«rely  bv  the  j)revailin<r  \va«re  and   fertilizer  prices.     Ex- 
.'pt  for  harvesting;  and  fertilizers  it  costs  very  little  more  to  pnxluce 
«;o(h1  crop  than  a  poor  one;  therefore,  in  thost*  sections  where  bijr 
ields  are  usual,  the  cost  of  producinjr  «  ton  of  roots  is  relatively 
>\v.     Rutabagas  and  turnips  may  usually  be  produced  for  15  to  20 
cr  cent  less  than  mandrels.    Carrots  are  probably  the  most  costly  of 
he  root  crops  cojnmonly  grown,  mainly  because  of  their  smaller 
iclds. 

liecause  root  crops  compete  with  silage  in  furnishing  succulence  for 
winter  feed,  the  relative  cost  of  root  crops  and  silage  made  from 
orn,  vetch  and  oat*;,  peas  and  oats,  or  other  suitable  crops  should  1h' 
<»nsidered.  Where  conditions  are  well  suited  to  corn  or  other  satis- 
actory  silage  crops  there  is  no  question  that  succulence  in  the  form 
r  silage  may  be  produced  n»ore  cheaply  than  succulence  in  the  form 
f  root  crops,  largely  because  silage  production  requires  compara- 
vcly  little  hand  labor.  In  some  districts,  however,  with  cool,  nmi-t 
limate  especially  favorable  to  root  crops  but  not  so  well  ada|>(»<l 
»  corn,  the  tonnage  obtained  from  the  root  crops  is  so  much  greater 
luui  that  of  corn  for  si  la  l-^"  fl'-'t  tl...  Mr.w1i!.i;«.n  «•«»<<  iwi-  t«.i>  i^  lil-ilv 
>  be  considerably  less. 

YIELDS 

The  yields  of  root  crops  vary  with  the  climate,  fertility  of  the  soil, 
moisture  supply,  and  other  factors.      As  a  rule,  mangels  pro<hicc  a 
greater  toniuige  per  acre  than  other  root  crops  though  sometimes, 
here  the  summers  are  short  and  cool  and  the  moisture  abundant. 
!iey  are  surpassed  by  rutabagas  and  turnips.    Under  favorable  condi- 
ons,  mangels,  rutabagas,  and  turnips  yield  20  to  40  tons  per  aciv, 
hile  the  usual  tonnage  obtained  from  carrots  under  similar  condi- 
ions  is  about  one-half  this  amount.     In  the  northern  (iieat   Plains 
here  the  moisture  supply  is  limited,  mangels,  rutabagas,  and  tur- 
ips  yield  on  the  average  5  to  10  tons  per  acre  and  carrots  2  to  4  tons 
jtcr  acre.    In  consitlering  the  value  of  root  crops  under  dry-land  con- 
ditions, the  yields  should   be   compared    with   those   that   may   lie 
l»tained  from  other  succulent  crops,  as  corn  and  sunflowers,  rather 
:ian  with  the  yields  obtained  from  roots  under  favorable  moisture 
conditions.     When  this  is  done  root  crops  show  up  more  favorably, 
because  they  frequently  give  a  greater  tonnage  than  silage  corn. 

INSECT  PESTS ^ 

Mangels  and  carrots  are  seldom  seriously  damaged  by  in.secU, 
although  occasicmally  cutworms  destroy  a  stand  to  such  an  extent 
as  to  necesssitate  reseeding.  Grasshop[)ers,  aphids,  flea  beetles,  cab- 
bage worms,  and  root  maggots  are  sometimes  quite  destructive. 
While  the  usual  methods  for  controlling  such  insects  as  pests  of 
garden  crops  are  rather  expensive,  nevertheless  the  information  that 

^  Contribiiti'd  by  the  iSureau  of  Entomology. 
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is  available  on  the  biology  and  control  of  these  insects  can  often  be 
adapted  to  their  control  as  pests  of  root  crops.  Damage  can  usually 
be  reduced  by  crop  rotation,  clean  farming,  and  seeding  at  a  time 
when  insects  are  least  likely  to  be  prevalent  in  destructive  numbers. 
When  severe  injury  is  observed  and  information  is  desired,  speci- 
mens of  the  insect  causing  the  damage,  together  with  a  sample  of 
the  injured  plant,  should  be  sent  either  to  the  State  experiment 
station  or  the  Bureau  of  Entomology,  United  States  Department  of 
Agriculture,  Washington,  D.  C. 

DISEASES 

Eoot  crops  in  general  are  comparatively  free  from  very  destruc- 
tive diseases.  Mangels  are  sometimes  attacked  by  dry  rot,  but  this 
disease  usually  does  not  cause  serious  damage.  A  bacterial  rot  is 
sometimes  quite  destructive  in  turnips.  Rutabagas  and  carrots  sel- 
dom suffer  serious!}^  from  disease  attacks.  When  diseases  appear, 
however,  rotation  of  crops  is  the  most  practical  means  of  control. 
Turnips  are  likely  to  decay  rapidly  in  storage,  but  under  suitable 
storage  conditions  decay  losses  are  not  usually  serious  with  carrots, 
rutabagas,  and  mangels. 
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U.S.  DEPARTMENT  OF 
AGRICULTURE 

FARMERS'  BULLETIN  No.  1700 


MARKETinC  HAY  BY 
nODERn  METHODS 


TEN  MARKETING  SUGGESTIONS  FOR  HAY 
SHIPPERS 

(1)  i^HOOSE    the    method    best   suited    to    your 
y^   particular  needs  and  use  sound  business 

practices. 

(2)  When  consigning  hay  select  niarliets  that  have 

a  broad,  steady  demand. 

(3)  Choose  responsible  commission  merchants  to 

handle  your  hay  at  terminal  markets. 

(4)  When  selling  directly  to  wholesalers  or  con- 

sumers make  certain  of  the  buyer's  financial 
responsibility  and  reliability. 

(5)  Consult  available  market  reports  about  loca- 

tion of  supplies,  deficit  areas,  and  current 
prices  in  deciding  where  and  when  to  sell 
hay. 

(6)  Avoid  indefinite  terms  and  careless  methods 

w4ien  offering  hay  for  sale. 

(7)  Send   buyer    a    written    confirmation    of    sale, 

stating  all  terms  clearly. 

(8)  Follow  buyer's  billing  instructions  closely. 

(9)  Prepare  invoices  carefully  and  forward  them 

promptly. 

(10)   Keep   complete   records    to   provide    adequate 

proof  of  loss  or  damage  when  claims  must 

be  made. 

This  bulletin  supersedes  Farmers'  Bulletin  1265,  Business 
Methods  of  Marketing  Hay. 


Washington,  D.  C.  Issued  April,  1933 
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OOKK.N  iU  .slNh>S  iim'IIumIs  aro  as  essiMitial  in  mHiii^  and 
hil)|)in^  hay  as  in  any  other  husiiioss,  an<l  «xn»wers  and  shippers 
should  adopt  ctlicicnt  and  proved  methods  in  market in^^  their  hay. 
Success  de|>cnds  hir^ely  upon  tlic  shippers'  knowledge  of  the  char- 
acter of  hay  in  best  demand  at  the  various  markets,  and  the  methods 
of  sale,  wei^hint;  and  inspection  prevailing  at  dilTerent  points,  and 
upon  a  definite  understanding  of  all  terms  and  conditions  of  each 
transaction.  This  l)ulletin  describes  the  princi|)al  methods  of  mar- 
keting: hay,  explains  the  most  commonly  used  trade  terms,  and  sug- 
gestij  certain  marketing  aids  to  hay  growers  and  shippers. 

METHODS  OF  MARKETING 

There  are  two  important  methods  of  marketin*:  hay — the  consign- 
ment method  and  the  straight -sales  method.  The  consignment 
method  consists  in  shipping  to  a  broker  or  commission  merchant  who 
will  act  as  the  ship|)er's  represiMitative  in  selling  the  hay  in  the  mar- 
ket in  which  he  is  Im-ated;  usually  the  representative  sells  at  the 
price  prevailing  when  the  hay  arrives.  Under  the  straight-sales 
method  a  shipper  sells  his  hay  at  a  fixe<l  price,  either  at  loading  point 
or  at  destination,  for  shipment  or  for  delivery  at  or  within  a  speci- 
fied time  upon  certain  dobignated  terms. 

Neither  of  these  methods  is  the  better  one  to  use  at  all  times. 
The  one  that  is  the  more  advantageous  one  week  may  be  less  profit- 
able the  next  week.  It  is  to  a  shipper's  advantage  to  learn  jn  ad- 
vance as  much  as  possible  about  the  merits  of  each,  and  then  to  ob- 
tain all  the  good  current  infonnati<m  that  will  help  him  to  decide 
for  each  shipment  which  method  to  u.se. 

CONSIGNMENT  METHOD 

SEI>X-nN(;    A    .MARKPr 

Selecting  a  market  to  which  to  consign  hay,  and  choosing  a  mar- 
keting agency  there,  are  among  the  most  important  problems  in 
marketing.     Distance  to  market,  character  of  demand,  preference 
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for  certain  kinds  of  hay  and  certain  types  of  bales,  methods  of 
weighing  and  grading,  methods  of  sale,  and  the  integrity  and  finan- 
cial responsibility  of  dealers,  must  all  be  considered  if  the  most 
profitable  returns  are  to  be  obtained. 

Distance  to  the  various  markets  is  first  to  be  considered.  Other 
things  being  equal,  the  market  to  which  the  lowest  freight  rate 
applies  should  be  chosen.  Other  things  are  not  always  equal,  how- 
ever, and  some  may  be  so  important  as  to  outweigh  the  higher  freight 
charge  to  a  more  distant  market. 

Usually  it  is  the  best  policy  to  consign  only  to  those  markets  that 
have  a  broad,  general  demand  sufficient  to  absorb  large  quantities 
of  diiferent  kinds  and  grades  of  hay.  Although  advantageous  sales 
can  frequently  be  made  at  the  smaller  markets,  the  current  demand 


Figure  1. — Relative  sizes  of  the  large  5-wire,  the  17  by  22  inch,  and  the  14  by  1(>  inch 

bales 

for  spot  hay  in  these  markets  is  generally  so  small  that  a  few  cars 
of  consigned  hay  may  mean  a  glut.  Even  the  larger  markets  can 
normally  handle  only  a  certain  quantity  of  hay  without  seriously 
depressing  the  price.  Points  that  have  storage  warehouses  are  likely 
to  have  a  steadier  market  than  those  that  depend  upon  irregular 
daily  arrivals  of  hay. 

Snippers  should  pay  especial  attention  to  the  size  and  weight 
of  bales  preferred  in  any  given  market  and  should  cater  to  that 
preference  when  making  consigned  shipments  to  it.  Hay  in  bales 
of  undesired  size  or  weight  is  usually  discounted  by  the  buyers. 
Preferences  differ  in  the  different  markets,  so  the  type  of  bale  that 
brings  a  premium  in  one  market  may  be  severely  discounted  in 
another.  It  is  the  buyer's  preference  rather  than  the  shipper's 
that  prevails. 

In  general,  New  England  and  other  eastern  markets  prefer  large 
5  or  6  wire  bales  weigning  from  175  to  215  pounds.  Southeastern, 
southern,  and  southwestern  markets  prefer  small  2  or  3  wire  bales 


'A 


Uintr  Iroia  i.>  lu  Itniixji.  m  14  i)y  10 

^  to  17  by  22  inclu's  by  ;<  ih.     Iii  tb<* 

.  iiiral-wostcrii  niarkots  the  14  by   10  incb  iitiil  iho  17  by  22  iiuli 

lit'  aro  botli  frt'iiorally  iisoil.     On  tbo  Pacific  const,  the  metlium- 

1/0(1  .*i-wiro  bale  is  proforred   in  tho  Portland,  StMittie,  and   Los 

ViifTt'los  trade  areas,  but  tbe  lar«r''  ^  »  •"-  '''^'  •    .riy  ..  • f .t 

^aii  P^rancisco.     (Fi^.  1.) 

Since  wei<rbin^  and   in.s|)ectioii    U'i'>  an-   usually  in  me 

-liipper,  be  is  directly  interested   in   tbe  metbod   en  ,  and   in 

111'  dc«i:ree  of  economy  witb  wbicb  tbese  services  arc  administered. 
1  lie  shipper  sbould  insist  tbat  <udy  accurate  wei^bin<r  metbods 
Nviiicb  will  furnisb  correct  wci^bts  be  used  and  tbat  enoupb  infor- 
mation be  taken  to  provide  bases  for  propt»r  claims  in  case  of  loss. 
I  f  cbar^es  are  made  for  the  weijjhing  service,  the  shipper  should 


FiuiiKK  2 —Selling   hu\ 
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demand  official  wei<rbt  certiHi-ates  tbat  ^tate  the  number  of  bales 
unloaded  and  tbe  total  weight  of  tbe  bay. 

Tbe  sbipi>er  is  entitled  to  an  official  ins|)ection  certificate  if  a 
I  fderal.  State,  or  trade  insj^ection  service  is  maintained  at  a  market. 
I'be  certificate  sbould  state  tbe  jrrade  or  p-ades  and  tbe  (piantity  of 
iiay  covered  by  each  p:rade  desijrnation.  If  an  entire  car  is*  not 
inspected  tbe  certificate  sbould  state  just  what  pait.  lias  been  in- 
spected and  <rraded.  Charges  sbould  be  i)as(Ml  u|)on  tbe  scM^vices  ren- 
dered and  sbould  not  inchnle  other  operatinj^  expcns(»s  of  tbe  market. 

Tbere  are  almost  as  nuiny  metbods  of  selling  hay  as  there  are 
markets,  but  three,  tlie  "  wareboust*,"  "  car-door,*'  and  "  plug  "  meth- 

Is  are  in  most  general  use.  The  warehouse  meth<xl  consists  in 
selling  the  hay  at  railroad  or  public  warehoust*s  after  it  has  been 
unloaded  from  cars.  Tbe  car-door  metbod  is  employed  where  hay 
is  sold  from  the  track  in  railroad  yards,  tbe  sale  lK*ing  made  at  the 
car  door.  "Plug"  sales  are  made  in  six*cial  i-ailroad  vards  from  a 
sample,  or  plug,  consisting  usuallv  of  20  to  30  bales  which  have  been 
removed  from  tbe  car  and   niltMl  on 


tlic  trround   or  on   a   Dlafforni 


beside  the  car.     (Fig.  2.) 
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Each  method  has  its  advantages  and  disadvantages.  Each  shipper 
sliould  know  which  one  is  used  in  the  market  to  which  he  is  shipping 
and  what  service  is  rendered  for  the  charges  assessed.  He  can  then 
determine  which  method  is  best  suited  to  his  particular  marketing 
])r(>]iloin. 

CHO(^.SINO  A  COMMISSION    MERCHANT 

Protitable  returns  from  consignments  depend  to  a  great  extent 
upon  the  ability  and  reliability  of  the  shipper's  representative  at 
the  market.  Only  those  representatives  who  can  demonstrate  their 
ability  as  conscientious  and  trained  salesmen  and  their  knowledge  of 
the  needs  of  the  market  and  the  res})onsibility  and  financial  stand- 
ing of  the  buyers  should  be  employed.  Their  services  may  entail 
a  relatively  high  first  cost  but  will  probably  be  economical  in  the 
end. 

Where  trade  organizations  or  exchanges  exist,  membership  (which 
requires  certain  desirable  qualifications)  is  some  indication  of  relia- 
bility, but  there  are  many  reliable  men  outside  of  such  organizations 
who  will  render  efficient  service.  Before  making  consignments, 
shippers  should  obtain  from  banks  or  commercial-rating  agencies 
satisfactory  recommendations  concerning  commission  merchants  to 
whom  they  expect  to  entrust  the  marketing  of  their  hay. 

STRAIGHT-SALE  METHOD 

The  producer  or  shipper  who  prefers  not  to  consign  his  hay  can 
usually  sell  it  outriglit  at  some  available  market.  There  are  also 
dealers  in  consuming  sections  or  shippers  and  track  buyers  at  con- 
venient points  in  producing  areas  who  will  almost  always  buy  at 
current  market  prices. 

HOW   TO   SELECT   BUYERS 

In  the  larger  markets,  lists  of  responsible  dealers  or  buyers  can 
usually  be  obtained  from  trade  organizations  such  as  chambers  of 
commerce,  hay  exchanges,  and  boards  of  trade.  Such  organizations 
usually  do  not  guarantee  the  reliability  of  the  firms  or  individuals 
whose  names  they  furnish,  but  the  fact  of  membership  is  of  some 
importance. 

In  smaller  markets  and  at  interior  consuming  points  it  is  more 
difficult  to  obtain  the  names  of  hay  buyers.  However,  many  rail- 
roads have  for  free  distribution  lists  of  dealers  in  agricultural  com- 
modities located  on  their  lines ;  State  and  national  hay-trade  organi- 
zations will  usually  furnish  lists  of  their  members  in  the  various 
States;  and  trade  journals  frequently  have  similar  lists  for  sale  at 
nominal  prices.  State  and  Federal  departments  of  agriculture  will 
furnish  a  limited  number  of  names  from  lists  on  file  in  their 
marketing  divisions. 

Usually  these  agencies  do  not  guarantee  the  reliability  of  the 
buyers  whose  names  they  furnish,  nor  do  they  take  any  further 
responsibility;  therefore,"^  a  shipper  should  make  further  inquiry 
about  a  prospective  customer's  financial  rating  and  business  integrity. 
Generally  the  local  banker  will  obtain  this  information  if  the  shipper 
does  not  have  access  to  records  of  commercial-rating  agencies.  Ship- 
l>ers  should  beware  of  those  buyers  who  depart  to  any  great  extent 
from  sound  and  conservative  business  methods. 
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Holding  the  trade  of  dosiruble  cusfonior-  ihe 

shipper  and  is  not  so  expensive  as  obtainin^T  new  rusiomiT^.    A  dear 

understanding;  of  tlie  terms  of  sale  (inrhidin^  ({ualitv  and  quantity 

r  hay  sohL  time  of  shipment,  and  settlement  terms)  is  probably  the 

n)st  im|)ortant  factor  in  mutually  satisfactory  trade  relations.    The 

lipper  must  furnish  the  (luality  of  hay  wanted  by  the  buyer  and 

I'tH'ified  in  the  terms  of  sale. 

riie  spirit  as  wtdl  as  the  letter  of  the  contract  should  l)o  oljserved. 

For  instan<*e.  a  rise  in  the  nnirket  price  In'tween  time  of  sale  and  time 

of  shipment  should  not  cause  the  shi|)per  to  furnish  a  lower  <|uality 

!   hay  than  is  called  for  in  the  contract:  a  decline  in  the  nnirket 

Iter  a  sale  has  been  made  shouhl  not  cause  the  shipner  to  load  cars 

'  their  maximum  capacity  when  he  is  aware  that  tne  buyer  wants 

unly  snuill  or  medium-sized  carloads.    When  arrival-«lr;ift  *     •        • 

specified,  sight  drafts  should  not  be  imide. 

TRADE  RULES 

More  care  in  making  clear  the  terms  of  the  transaction  and  in 
making;  certain  that  both  buyer  and  seller  have  the  same  under- 
standinir  of  these  terms,  would  prevent  many  of  the  difliculties  be- 
tw€»en  snippers  and  buyers  which  sometimes  result  in  severing  busi- 
ness relations. 

There  are  a  few  general  and  practical  rules  which,  if  followed, 

ill  tend  to  eliminate  many  mi^Mn«lcT-»r"^'""-  i.ftx.  <.....  i>..^.....  ..,.j 

Hers.     These  are: 

(1)  When  buying  or  selling  hay,  otlcim;:  nay  lor  -aif,  nr  nidding 
■  >v  Iiay,  all  contingent  terms  should  l)e  clearly  stated.  These  include 
quantit}';  quality,  as  expressed  by  class  and  gra<le:  place  of  inspection 
or  point  at  which  grades  apply:  time  of  shipment  or  delivery;  rout- 

lt:  the  price  and  where,  or  when,  it  applies;  and  terms  of  payment. 

('2)  All  trades  should  be  confirmed  the  same  day  by  letter.  Con- 
firmation should  state  clearly  all  terms  and  conditions  pertaining  to 
the  sale  or  purchase.  Anv  apparent  discrepancy  between  the  confir- 
mation antl  the  understanding  of  either  the  buyer  or  the  seller  as  to  the 
terms  upon  which  the  trade  was  made  should  immediately  be  corrected 
by  telegraph  or  telephone  Ik* fore  shi|)ment  is  ma<le.  if  possible. 

(3)  Reliability  and  financial  responsibility  of  tl»e  other  party  to 
tlic  f iMii-arf inn  >li<)ijld  be  ascertained  by  both  the  seller  and  the  pur- 

STATEMENT  OF  TERMS 

Great  care  should  be  taken  in  stating  terms  when  making  bids 

and  olfers  or  when  buying  or  selling.  The  extensive  use  of  telephone 
or  telegraph  in  such  transactions  makes  brevity  nece^vary  but  a  few 
cents  more  s])ent  to  make  telegrams  or  telephone  i  clear  and 

definite  will  yield  good  returns.    The  important  it«  i  iins  should 

be  included  in  bids  or  offers  and  in  purchase  or  sale  contracts,  whether 
mnflo  by  telegraph,  telephone,  or  letter. 

QUANTITY 

Quantity  may  be  stated  in  car  lots^  tons,  or  bales.  In  many  in- 
stances the  size*  and  tyi>e  of  bale  should  be  specified,  as  some  buyers 
have  decided  preferences. 


6  JPARMERS'  BULLETIN    1700 

QUALITY 

The  iise  of  descriptive  terms  as  quality  specifications,  is  generally 
unsatisfactory  because  of  the  different  interpretations  placed  upon 
such  descriptions.  A  definite  standard  expressed  by  class  and  grade 
is  much  better.  Such  a  standard  for  the  various  kinds  of  hay  is 
provided  through  the  United  States  grades  for  timothy,  clover,  al- 
falfa, prairie,  Johnson  grass,  grain  hay,  soybean  hay,  and  grass  hays 
and  their  mixtures.  United  States  standards  for  timothy  and  clover 
are  specific  as  to  the  various  factors  that  determine  the  class  and 
quality  of  these  hays,  including  mixture,  color,  and  foreign  material. 
The  grade  specifications  for  alfalfa  include  definite  limitations  for 
leafiness  and  are  so  arranged  that  buyers  can  indicate,  by  grade 
designation  alone,  their  preference  as  to  leafiness  and  color.  The 
Federal  grades  for  other  kinds  of  market  hay  are  equally  definite 
and  comprehensive  and  provide  a  satisfactory  basis  for  trading,  par- 
ticularly between  buyers  and  sellers  who  are  located  some  distance 
apart.  Full  information  on  the  United  States  grades  can  be 
obtained  from  the  Bureau  of  Agricultural  Economics,  United  States 
Department  of  Agriculture. 

State  or  commercial  grades  are  used  as  official  grades  for  some 
markets  that  have  not  yet  adopted  Federal  standards.  These  State 
or  commercial  grades,  although  usually  less  definite  than  those  for- 
mulated by  the  United  States  Department  of  Agriculture,  provide  a 
much  better  trading  basis  than  do  descriptive  terms  of  quality; 
they  should  be  used  when  for  any  reason  the  use  of  Federal  grades  is 
not  practicable,  but  there  should  always  be  a  definite  understanding 
between  buyer  and  seller  as  to  the  standards  or  grades  upon  which 
any  transaction  is  based. 

INSPECTION 

It  is  essential  that  both  seller  and  buyer  clearly  understand  when, 
where,  and  how  the  hay  is  to  be  inspected.  If  hay  is  offered  and 
sold  on  shipping-point  inspection,  and  if  the  grades  determined  by 
such  inspection  are  to  apply,  the  shipper  should  so  state  in  his  offer 
or  terms  of  sale.  If  inspection  is  to  be  made  at  destination  or  at 
some  market  en  route  where  inspection  is  available,  the  fact  should 
be  stated. 

TIME   OF   SHIPMENT 

The  time  at  or  within  which  shipment  or  delivery  is  to  be  made 
should  be  stated  clearly  and  in  definite  terms  (such  as  5  days,  10 
days,  or  30  days)  with  a  clear  indication  of  whether  the  statement 
relates  to  time  within  which  the  shipment  is  to  be  made,  or  time 
within  which  the  delivery  to  the  buyer  is  to  be  made. 

ROUTING 

It  is  important  that  all  shipments  be  routed  in  accordance  with 
terms  of  sale  or  subsequent  orders  from  buyers  unless  such  orders  are^ 
not  in  accord  with  original  contract.  The  name  of  the  railroad  upon^ 
which  shipment  or  delivery  can  be  made,  or  is  to  be  made,  should 
be  stated  in  shipper's  offer  of  sale  or  buyer's  bid,  when  possible., 
If,  for  any  reason,  the  terms  of  the  offer  or  the  buyer's  instructions, 
in  regard  to  routing  or  railroad  delivery  can  not  be  complied  with,^ 
shipment  should  be  held  until  satisfactory  adjustments  are  made. 
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PRICE,    WUK3U;    ARD    WUBV    IT    APPIJl 

The  prill-  imiuded  in  a  quotation  bid  or  olTfi  mhmhh  im-  >t.n»-.i 
<  learly,  also  tlu>  unit  to  which  it  applies  and  tho  |>oint  at  which  it 
applies  (that  is,  whether  it  is  an  1.  o.  h.  or  a  "delivered"  price). 
When  niakin*;  an  otl'er  of  sale,  tJie  lenjrth  of  time  for  which  the  offer 
holds  pood  should  Ih'  intlicated,  and  whether  its  acceptance  by  the 
buyer  is  subject  to  contii  ination  of  tiie  shipfnT. 

TERMS    OF    PAYMEN  I 

Unless   buyer   and   seller,  through    previous   correspondence   or 

transactions,   have   reached   a   definite    understanding  on    terms   of 

settlement,   such    terms   should    1k»   stated    in    the    original    articles. 

There  should  also  be  a  deHnite  understandinjr  as  to  which  party  is 

to  pay  the  exchan<xe  charp's  (»n  <lrafts,  the  weij^hin;;  and  insjH*ction 

har^'^es,   and   other  marketin*;  costs.     Stdlers   usually   draw   drafts 

iLTainst  shi])ments  for  a  part  or  all  of  the  invoice  price,  but  it  is 

iistonuiry  amon<r  buyers  in  some  sections  to   pay  drafts  only  on 

arrival  of  the  hay,  whereas  other  buyers  will  pay  si^ht  drafts  on 

presentation,   if   accompanie<l    with    proper   supporting;   <locuinents, 

includiuir    bill    of    ladin«r   and    wei<rht    and    inspection    certificates. 

Federal    inspection   certificates   are   the   most   satisfactory    for   this 

purpose  as  they  state  definitely  the  class  and  grade  of  the  hay  and 

are  issued  by  an  impartial  atrency. 

SCGGESI-GI)    FX)RMS    F\>R    TELfOORAMS    FOR  OWnUNO    HAY    OR    R1XJUE8TIN0    OFFKEH 

<  rbe  names  here  ufiod  arc   Hctitioax) 

Offer  on  dent  ination  tnttiH 

STUART,  NEBR  v    \.    1032. 

JAMKS    JOHNSON. 
l:«)    NORTH    f'LAUK    STUKKT. 

rnicAfjo.  ILL. 
oFFKa    iMioMrr  smipmknt  sriui,    .  i  niMATn».\    

TONS  MKIHIM  HALKS  V  S  NO  TWO  TPLANO  FIF-TEKN  OOLLARS 
TON  PKLIVKUKI)  Cnil'ACSO  VIA  C  &  V  W  AIUtlVAI.  HK\FT  WKKUITS 
AND   FEDERAL   INSPECTION  CHICACJO. 

(Sir.NKI  llOBERTS. 

Acceptance  of  offer  on  destination  terntM 

<  inCAOO,  ILL.,  JANUARY   1.   1032. 
ROY    ROBERTS. 
STUART.   NKRU. 

ACCEITT  OFFER  PKOMIT  SHIPMENT  TWELVi:  ToNS  MEhMM 
BALEJS  U  S  NO  TWO  UPLAND  FIFTfTEN  DOLLARS  TON  DELIVEIIKD 
CHICAGO  C  &  Y  W  AHKIVAL  DRAFl'  WEKHITS  AND  FKDEUAL 
INSPECTION  CHICAGO   FINAL. 

(SIGNRDi  JAMES  JOHNSON. 

Offer  on  ttKipp*  > 

AKTESIA.    NEW  MEX..  .lANtJARY   1,    1032. 
FRANK    FOSTER. 
SAN    ANTONIO.    TEX. 

OFFER   SHIPMENT  WITHIN  FIFTEEN  DAYS  VIA  8  P  FIFT> 
SMALL   BALES   U   S  NO   ONE   ALFALFA   TEN  DOLLARS  TON    F   O    li 
ARTESIA    SKHIT    DRAFT    FEDERAL    INSPECTION    ARTESIA    CERTIF- 
ICATE ATTACHED  B/L  SHIPPERS  WEKHITS. 

(SIGNED)  WALTER  WATKINS. 

162874»— 33 2 
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Offer  delivered  on  destination  terms 

LANSING,    MICH.,    JANUARY    1,    1932. 
JOHN  JONES. 
35   PINE   STREET, 
ATLANTA,   GA. 

OFFER  IMMEDIATE  SHIPMENT  IAfMEDL\TE  ACCEPTANCE  THREE 
CAPACITY  CARS  U  S  NO  ONE  TIMOTHY  LIGHT  GRASS  MIXED 
MEDIUM  BALES  TWENTY  DOLLARS  TON  ARRIVAL  DRAFT  DE- 
LIVERED ATLANTA  VIA  SOUTHERN  DESTINATION  WEIGHTS  AND 
FEDERAL   INSPECTION. 

(SIGNED)  RALPH   RANKIN. 

Bid  to  country  shippers  from  termiinal  market  huyers 

KANSAS  CITY,   MO.,   JANUARY   1,   1932. 
HENRY    HANSON, 
LAMAR,    COLO. 

OFFER  FIFTEEN  DOLLARS  TON  F  O  B  LAMAR  ANY  PART  TEN 
CARS  U  S  NO  ONE  EXTRA  LEAFY  ALFALFA  MEDIUM  BALES  SHIP- 
MENT WITHIN  THIRTY  DAYS  SHIPPERS  WEIGHTS  GUARANTEED 
FEDERAL  INSPECTION  KANSAS  CITY  ARRIVAL  DRAFT  SUBJECT 
CONFIRMATION    BY    WIRE. 

(SIGNED)  HAROLD  HOWARD. 

Telegralll^  may  be  shortened  by  using  code  words.  In  the  follow- 
ing suggested  telegram,  code  words  as  given  in  Robinson's  telegraphic 
code  book  have  been  substituted  for  several  terms  in  the  telegram 
next  above. 

KANSAS  CITY,  MO.,  JANUARY  1,  1932. 
HENRY   HANSON, 
LAMAR,    COLO. 

OFFER  LIABLE  MISCHANCE  ANY  PART  AFRAID  GRADATION 
EXTRA  LEAFY  ACCOMPLICE  POLICE  SHIPPERS  WEIGHTS  GUAR- 
ANTEED FEDERAL  INSPECTION  KANSAS  CITY  ARRIVAL  DRAFT 
MANAKIN. 

(SIGNED)  HAROLD    HOWARD. 

CONFIRMATION  LETTER 

When  a  bid  has  been  accepted  and  a  sale  consummated,  either  by 
letter  or  wire,  a  confirmation  letter  setting  forth  in  detail  all  the 
terms  and  conditions  of  the  transaction  should  be  mailed  by  each 
party  to  the  other.  If,  upon  receipt  of  these  confirmations,  either 
party  notes  any  item  that  is  contrary  to  his  understanding  of  the 
terms,  he  should  immediately  notify  the  other  by  telegraph,  so  that 
r.ll  errors  may  be  corrected  before  shipment  is  made.  If  the  hay  was 
ready  for  shipment  when  the  sale  was  made,  however,  it  may  not  be 
possible  for  the  shipper  to  wait  for  a  written  confirmation  of  the 
acceptance  of  the  buyer.  In  that  case  he  should  telegraph  the  buyer, 
confirming  the  terms  of  his  original  offer  and  his  understanding  of 
the  acceptance. 

LIVING  UP  TO  THE  TERMS 

The  seller's  responsibility  does  not  end  when  he  has  made  the  sale. 
Filling  the  order  is  a  further  responsibility.  Hay  intended  for 
market  should  be  sorted  carefulh^  before  loading  and  only  hay  of 
uniform  quality  should  be  loaded  in  each  car.  This  applies  to  hay 
consigned  to  a  market,  as  well  as  to  outright  sales.  When  consigned 
shipments  containing  different  qualities  of  hay  are  offered  in  the 
markets,  buyers  tend  to  base  their  bids  on  the  lowest  quality  rather 
than  on  the  highest  or  on  the  average  quality  of  the  lot. 


MARKETING   HAY  BY  MOmfiBM    METHODS 


9 


The  bales  sliouKl  Ik'  stored  in  the  car  in  tiers  and  loaded  from 
rach  end  toward  tlio  middle,  so  they  can  Iw  readily  taken  out  for 
inspection,  or  unloaded,  without  l>reaka«je  and  sul»se<ju(»nt  loss.  The 
tiers  should  be  arranjred  in  such  a  wav  as  to  utilize  all  the  space. 

( )trcrin^  "  split '  or  mixed  cars  in  etTect  narrows  the  denuind  in  the 
luarkot,  as  nuiny  buyers  who  can  use  only  a  certain  class  or  ^rade 
of  hay  will  not  buy  cars  in  which  part  of  the  hay  is  of  a  quality 
not  suitable.  When  scarcity  of  the  (juality  they  need  comi>els  sucn 
buyers  to  t4»ke  these  ^plit  cars  they  usually  do  so  only  at  heavy  price 
'Iscounts  for  the  parts  not  suited  to  their  refpiirements. 


"^ 

'^^^^^^^^^^^H 

1 

.;■ 

1 7^ 

1: 

Bales  should  be  arranged  in  tiers  in  such  a  way  as  to  utUiae  all  the  aiwce 

Shippers  should  load  only  the  class  and  grade  of  hay  called  for  in 
liieir  contracts.  If  Federal  or  other  inspection  service  is  available, 
an  inspector's  certificate  that  will  delinitely  indicate  the  class  ana 
grade  of  hay  can  Ix'  obtained.  If  n(»  inspection  is  available  at  the 
jK)int  of  shipment,  shippers  can  readily  familiariw  theiiL^t'lves  with 
the  Federal  standards  by  studying  the  HandbcM>k  of  ()ffi<ial  Hay 
Standards,  and  other  infonnation  published  by  the  United  States 
Department  of  Agriculture.  Informaticm  on  State  and  commercial 
grades  can  be  obtained  from  State  inspection  departments  and  from 
the  trade  associations.     (Figs.  4  and  5  show  types  of  Federal  insi)ec- 

^•n  certificates.) 

When  it  is  impossible  to  inspect  the  entire  contents  of  a  car  of 
hay  a  partial  inspection  certificate  (fig.  4)  can  be  obtained,  covering 
such  part  of  the  lot  as  can  lx»  seen  by  the  insjxjctor  either  at  the 

11*  door  or  after  the  car  has  been  '*  plugged."     The  value  of  the 
Martial  inspection  certificate  depends  upon  the  uniformity  of  the 
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quality  of  the  hay  in  the  car.  The  complete  inspection  certificate 
(fig.  5)  is  the  most  satisfactoi*y  certificate  for  marketing  purposes, 
since  it  covers  the  entire  lot  and  leaves  no  doubt  about  the  quality 
of  any  part  of  the  shipment. 

Form  HFscR.  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE  fio.JO^O^ 

BUREAU  OF  AGRICULTURAL  ECONOMICS 

PARTIAL  INSPECTION  CERTIFICATE 

I  certify  that  I  raado  a  partial  inspection,  on  the  date  below,  of  the  following  lot  of  hay  an^  that  the  class, 
quality,  and  condition  of  the  part  inspected  were  as  stated  below: 

Located  at  .CL...X.r.^..^..J'j^^<^^  Date  .v^r^.-.^f^./.^s?^ 

Amount...^ O/iyM: Identification ..CZi,.S^...T.../J...^.....^.AM.J..?.. 

Part  inspected  .....^.Q.73.a^Cc^.<*-n<-^^^^^ 

Grade  and  classof  part  inspacted  ..JA^.,../S,....22^.^J3...J(^<^fyi^<^ 


Fees /^/.^^...        .y.CUi.ALlA^^M^.. .„ V^J^aU.^ 

/      ,              '    '  //  Inspector. 

Charges  ....—...... Tofal  /j.  .'^f^ 

with  the  ronlstlons  of  tb« , „ „ , ...^  , --.-r.- 

( the  United  StatM  u  prima  t»ci«  evidence  ot  the  truth  of  the  ststemtnts  therein  contained. 


Figure   4. — Partial   inspection    certificate  issued   by    Federal   inspector 

Inability  of  the  shipper  to  obtain  hay  of  the  quality  which  he 
agreed  to  ship  is  not  a  valid  excuse  for  shipping  a  lower  grade  in 
the  hope  that  the  buyer  will  accept  it  or  with  the  expectation  of 
making  some  j)rice  adjustment  when  the  shipment  arrives.     Such 

rormHFS-«83 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE  No   /J'..:^.Q 

BUREAU  OF  AGRICULTURAL  ECONOMICS 


Jh^^tyn^.^    ^aZu^    9?U.  ORIGINAL 

COMPLETE  INSPECTION  CERTIFICATE 

I  certify  that  I  inspected,  on  the  date  below,  the  following  lot  of  hay  and  that  the  class,  quality,  and  condition 
thereof  were  as  stated  below: 

Located  at  LL}M^.(hW.QL<^^lJik^..^^^  Date  .jfuJ:..s!^.9,.L^.^.^.. 

kmoyx^i  ...Q<4aJ^__ /„.    \Aex,\A'ac&\Aox^...2kaAtX^<l^  _ 

Grade  and  class (a.Q..^^. 1^..^...7l4>....L..(Z/j4^^ 


4<<?..^ U..J.. 7is...:i....cmJuffj^ 


Fees,  Xl.^..>. ^f^^.jJ.Au^S^^UA/., ...^^^^Li^.j^.ihAc. ..^.. 


Totals./.-^. 


Charges,  %....-r~.... 

Tbl^certiflcat*  Is  Issued  in  compliaoce  with  ther«culatlansof  the  Secntary  of  AgrlouItaretoTemlng  the  Inspection  of  hay  pursasnt  to  the  Act  making  appropriation i 
tor  the  U.  8?I>ep«rtinent  o(  Agriculture,  and  b  receivable  In  all  courts  of  the  United  States  as  prima  facie  evidence  of  the  truth  of  the  statements  therein  contained. 
This  eertlScate  does  not  eicuse  failure  to  comply  with  any  of  the  regulatory  laws  enforced  by  the  United  States  Department  of  Agriculture. 

Figure  5. — Complete  inspection  certificate  issued  by  Federal  inspector 

practices  almost  invariably  cause  shippers  heavy  financial  losses  and 
usually  mean  the  loss  of  customers.  When  weather  conditions  or 
other  causes  have  lowered  the  quality  of  the  hay  with  which  a  shipper 
had  expected  to  fill  his  sales  contract,  or  have  delayed  shipment 
beyond  the  time  agreed  upon,  the  shipper  should  advise  the  buyer 
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immediately,  and  seek  an  extension  of  time  or  su«h  adjustni 
Iho  original  contract  as  will  enable  him  to  fulfill  it. 

Buyers  also  assume  delinite  n's|Mmsibility  when  nlaeing  <»nlers. 
1  hev  should  not  contract  for  more  than  they  can  hanule  nor  demand 
grades  of  hay  that  are  not  generally  available.  Huyers  should 
reali/A'  that  supplies  of  United  States  No.  1  or  other  top  grades  of 
hay  are  sometimes  limited.  United  States  No.  2  hay  of  tlio  various 
chtsses  is  goinl  market  hay  suital>le  for  many  feeding  \Ti\  ts. 

BuyeiN  shouhl   familiarize  themsi'lvcs  with  the  various  ;^  huI 

should  use  detinite  class  antl  grade  names  when  onlering  hay.  In 
most  instances  this  will  insure  more  satisfactory  uuality  than  'f  t^" 
orders  are  by  description  which  may  b«»  more  or  less  indelinii 

WHEN   AND    WHERE   TO    SELL 

No  definite  time  at  which  a  producer  or  shipper  can  sell  his  hay 
most  advantageously  can  b<»  set,  becaus<»  many  factors  must  be  con- 
sidered, and  some  oi  these  have  different  values  to  different  shippers. 
Some  growers  bale  and  sell  their  hay  as  s<M)n  as  it  is  harvested 
because  they  need  funds  or  because  they  do  not  have  proper  storage 
facilities.  Others  place  their  hay  in  stacks  for  a  short  time,  then 
bale  and  sell  it  in  tne  late  fall  or  early  winter  before  it  has  suffered 
any  serious  weather  damage.  Need  of  money  for  buying  winter 
supplies  causes  many  growers  to  sell  tlirir  hay  aboi  '  *'  '  t  f)f 
December. 

Some  farmers  place  their  hay  in  barns  or  stora|2:e  sheiis  at  liai  vi'st- 
iig  time,  either  loose  or  baled,  and  let  it  i*emain  there  until  they 
consider  the  market  situation  most  favorable  for  disposing  of  it. 
Some  growers  sell  just  before  the  next  season's  harvest  begins. 
Growers  and  shippers  who  bale  and  store  their  hay  possess  one 
distinct  advantage  in  having  hay  available  for  inmiediate  sale  or 
shipment  at  times  when  market  prices  are  most  favorable,  because 
storms,  bad  road  conditions,  or  severely  cold  weather  have  (M-casioned 
light  offerings.  To  profit  by  such  conditions,  shippers  must  have 
their  hav  stored  near  railroad  sidings  or  loading  points  or  where 
it  is  readily  available  to  hx'al  feedei*s  who  are  in  urgent  net»d. 

Prices  of  hay  are  influenced  by  current  supply  and  demand,  i)ut 
also  show  rather  definite  .seasonal  trends.  Statistics  compiled  by 
the  Bureau  of  Agricultural  Ecormmics  show  that  prices  for  timothy 
and  prairie  hay  average  higher  during  May  or  June,  and  alfalfa 
prices  average  higher  during  the  j)eriod  from  Decemlx^r  through 
April.  (Fig.  6.)  Keceipts  are  an  important  market  factor,  and 
variations  in  arrivals  of  hay  (fig.  7)  freijuently  caust*  sharp  price 
changes.  Hay  prices  are  usually  highest  in  the  months  just  Ix'fore 
the  new  crop  begins  to  come  upon  the  market.  No  definite  figures 
on  carrying  costs,  including  interest  and  in.surance,  nor  on  the 
amount  of  shrinkage  for  which  allowance  must  be  made,  are  avail- 
able. However,  the  spread  in  the  average  prices  prevailing  during 
the  various  months  is  hardly  enough  to  warrant  a  general  state- 
ment that  April  or  May  is  always  the  best  month  in  which  to  sell 

i'here  are  wide  price  fluctuations  within  periods  of  high  prices 
and  periods  of  low  prices  during  which  varying  quantities  of  hay 
are  sold,  and  «>ft«.ii  fl..'r»>  ;*?-.'  ulil.-  flinf  imf  Inii-  uitJiin  a  siin/l*-  vj-mi- 
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Figure  6. — Weekly  average  prices  of  hay  at  representative  marlcets ;  5-year  aver- 
age 1925-1929:  average  for  1930-31  season;  average  for  1931-32  season;  and 
average  for    1932-33  season 
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Prices  may  also  difTor  at  dirt'orcnt  markets  witliin  the  samo  period, 
lu'cause  ot  chaiijriiijx  ooiulitioiis  of  supply  and  demand.  The  pro- 
ducer and  shipper  must  know  these  conditions  in  order  to  market 
their  hay  intellijreiitly  antl  to  the  Ix'st  atlvanta^e.  Knowledge  of 
j)r(Hluction  and  nuirketin*;  in  a  sinjrle  hH-ality  <>r  nuirket  is  not  snfli- 
cient.  Such  knowlcdp'  nuist  cover  state-wide  and  nation-v  ' 
conditions.  Thnui«rli  Federal  and  State  departments  of  a^jii-  ui 
ture  and  trade  orpinizations,  such  infonnation  is  now  availfuile  to 
practically  any  interested  pei'son. 


«)uiy    Aua.     9CPT    OCT      Novi     occ.     JAN.     rre.    har.     apr.     may    jumt 

FiGUBE  7.— Weekly   fpiolpts  of  ha.v  nt  prliulpnl   ninrketR.   l^aO-.Tl    and   1031-32 
USING   MARKET  REPORTS 

Trade  or^nizations  in  many  markets  prepare  daily  reports  con- 
taining statistics  on  receipts,  sliipments,  and  prices,  as  well  as  com- 
preliensive  reviews  of  the  situation  and  the  outl<K)k  in  their  par- 
ticular markets.  Such  a  report  usually  is  available  to  all  patrons 
of  the  market  concerned,  and  should  oe  used,  althouf^h  it  applies 
in  the  main  to  one  market  only.  Many  St4ite  departments  of  ap^ri- 
culture  issue  periodical  reports  on  the  crop  conditions  and  estimated 
productions  of  the  various  a^icultural  commodities  within  the 
State.  Some  of  these  departments,  through  their  marketing  bu- 
reaus, also  issue  regular  market  reports  which  deal  witii  prices, 
supply,  and  demand,  and  the  nuirket  situation  of  important  a^i- 
cultural  j)roducts  at  the  various  markets  wltliin  tin-  State,  and 
frequently  at  near-by  distributin<r  markets. 

The  Bureau  of  Agricultural  Economics  ol  li.t  I  i..u.i  .^lau  -  De- 
partment of  Agriculture  makes  careful  estimates  of  the  production 
of  the  various  classes  of  hay  and  publishes  reports  of  these  estimates 
regularly.    Marketing  specialists  of  the  bureau,  by  means  of  regu- 
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lar  reports  from  reliable  and  able  correspondents  throughout  the 
country,  study  and  analyze  the  market  situation  and  prepare  reports 
or  reviews  which  are  distributed  by  telegraph  and  telephone  and 
in  printed  form.  Many  of  these  reports  are  available  free  of  charge 
to  those  who  need  them.     (Fig.  8.) 
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^Mirtarly  Bay  ttorkat  Rrrlaw 


Washington,  D.C.,  April  4,  i.9it. 
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Tlaothy  and  prairie  hay  aarkcta  ware  oostly  steady  during  the  week  es9» 
Ing  April  7  itiile  alfalfa  prleaa  generally  ranged  froa  steady  to  sonswha't  low* 
•r,  aecordiqg  to  the  Weekly  Hay  Market  Rerla*  of  the  United  Stataa  Buraau  of 
Agricultural  XeonoBlca.  Ilia  inoraaaed  uaa  of  green  feeds  and  pasturage  in  t&a 
South  and  on.  tha  Paaifie  Coaat  held  dsaand  for  hay  at  a  niniaun  while  the  ln« 
creaaed  use  of  pasturage  farther  to  the  northward  restricted  the  use  of  hay  la 
thoee  araea. 

Tlaothy  quotations  were  nostly  about  steady  at  the  close  of  the  week 
«ltb  trading  and  BOTeoest  of  exceedingly  anall  Toluae.  Offerings  were  lltfitt 
and  Bored  readily  Into  eonaoilng  channels  at  flnn  prices  at  Boston.  Demand 
«aa  alow  a^  the  beginning  of  the  weak  at  New  Tork  City  but  Increased  slightly 
toward  the  eloee.  Offerings  were  aostly  of  the  No.  3  grade  and  contained  eon> 
siderable  ajaounta  of  other  grasees.  Very  little  trading  was  reported  at  eithav 
AUanU,  Biimioghaa  or  Uo^ihis  but  prices-held  about  steady  on  light  offering*. 
SeiMBd  waa  Very  disappointing  at  Cincinnati  but  prices  held  firm  on  soall  re- 
eelpts.  Tbt 


■arkata.  Ql 
Vo.  1  and  Hi 

M«k.  vo. : 

•  fair  way 
tay  aored  n 
reported  fn 
toula  on  111' 
«bf  week,    i 


HAY  PRICES  AT  IMPORTANT  MARKETS.  PER  TON.  IN  CARL0T9 
(Quotation  biMd  on  U.  S;  6nd««  e>cept  where  othen 
....Juaw.16. ,9S 


.{^l-'llj, 


Hr^ 


I    No.  2    :  ,     !  I  ;Clo.Mii 

No  I    !     Ity.     !    No.?    !     No.  I    I    No.  ?    ;    Ne  2 

ileSoii. iizr:i$i8ipin7r^:$ 

r-TT..:'^......: •.....„..: ! .. IR^i . JStOP;  — — .. : : • «. 

e«*b<s*.CO..! : !.: ..: i..3Js..5Pi .: .J.li.-SO; • — ^ 

^sif — :... :  „„...  !.ao*Q^..iata)! i........i..i5,?s :. i :  — ^ 

|lemelw  !   .  I    la.Opi  I      S.OOi    12.00:      9.00;  ; ^ 

ciiiei^SiiCrr  i'"    'I'j^i;^' :"i2.sbi  "io.soi    9.5b;      .    ;  iQ.poi  ...,„..  i ^ 

cHiw:::::::  ■  ■"".";.  i  '.xi/^. ::::":  \  "xim  .v.izvsp: .  .w. ^sp, .  .11 -.so .  w  .m  i      : 

•Mpi,-stp.(2);  i  i6,5ij:  i  ;jj,coi  }4jOo;   }3.oo;..j2.a)i........;  I4.o0  .  13.W 

Omiha i'TiVoo!'  9."5o;'""8."5b:"  e.ob!"  ;■     ;  i        .; i.ii.'^. ;......., 

stL^'OL"!'         i'io'.soi ; i'i2.2S      _  .; ;... :  12..SO  ; , 

*<*«"Ci«|i_"  ;'i9.5Q;'    9.7S  ""9'.2&'  '"a.VS  ■    9.5d!       8.00!       8.0Q \..%JP.\ 


■lOVZS 


San  Francitco 


S|:i^Hi|Jia:rrfc:::i::::: 


— - 


PiGUBB  8. 


I     Pricet  bsMd  oi>  Tnde  Aoooelion  Gndw.  2.     Pricet  b«Md  on  M.nneMU  Stete  Gradei. 

-Hay  market  reviews  provide  helpful  information  about  market  conditions 


Production  reports  indicate  the  supply  and,  in  many  instances, 
also  indicate  probable  demand.  For  example,  a  shipper,  in  the 
timothy-producing  section  of  Michigan,  knows  that  locally  there 
is  a  large  crop  of  hay  and  a  large  marketable  surplus.  Considering 
only  the  local  situation,  he  would  probably  expect  low  prices.  Upon 
examining  the  report  on  hay  production  issued  by  the  United  States 


MAKKKTP  I    . 

DopartiiKMit  of  AjrriniltuiT,  however,  ho  tiiuls  (luit  there  is  a  scarcity 
in  the  New  Eiijrl»n<l  States,  where  usually  there  is  a  surplus  or  at 
least  a  supply  sulVn-ient  for  l(M'aI  ihhmIs.  'I  his  situation  iniine<liiitely 
su«r<rests  a  p»»ssll>le  inarki't  for  the  Mi<*hipin  surplus.  U|K)n  further 
stutiy  the  shipptT  fnuls  that  there  is  a  ^<hhI  hwal  crop  of  hay  in 
several  of  tlu'  Southern  States  to  which  he  usu  ps.     He  con- 

cludes, thcrcfoiT.  thnt    his   \)o-t    m;irk<t    fur  tli  n    will    Ix-    in 

New  Enjrhiinl. 

His  next  nrol'i. ...  .-u,  .%i,,^  ,.,-.,-, , ....  ...*   ..........  ..,...i- 

tion  as  it  develops.     To  do  this  he  stu<lies  all   available   market 
reports  on   the  situation   in   New   Enjrhuid.     The  principal    f;t  * 
to  be  ascertaine(|  are  the  |)robable  extent   of  the  denuind.  supj 
and    niarketin<rs    in    coinpetinjr   areas,    and    such    other    factors    as 
weather  conditions,  local  supj)lies,  etc.,  which   mi^ht    influence  the 
demand.     Such   information   is  now   furnished   throu^di   State   and 

pMfiMiiil    ininKnf  in<r    i  ii  il  )I  i  i  m  f  1(  U|>;   aud    throUJJjIl    tl:nl<'    I  ml  >li(:i(  ioiK, 
,..r....;,v.     IHE   SHIPMENT 

Wlitii  iht  .,.i\  .^  ready  for  shipment  it  should  be  billed  roinc  ily 
and  a  carefully  prepared  invoice  should  iunnediately  lx»  forwarded 
to  the  consi<rnee.  The  shipper  should  (1)  follow  in  detail  the  bill- 
ing instructions  furnished  by  the  consignee,  naming  route  and  de- 
livery road  wiien  recpiested ;  (2)  prepare  the  invoice  carefully,  giv- 
ing car  initial  and  number,  date  of  shipment,  number  of  bales,  total 
weight  of  car,  particular  kind  or  grade  of  hay,  and  price  when 
.,\  til-.M..:  ;>n<l   (:\\  forward  the  bill  of  lading  and  invoice  inoiiMiilv. 

PREPARING  BILLS  OP  LADING 

Bills  of  lading  should  show  clearly  the  name  of  the  person  or  firm 
to  whom  the  hay  is  being  shipjx^d  and  the  route,  destination,  car 
initial  and  numlx*r,  kind  of  hay,  luimbi'r  of  bales,  total  weight,  and 
name  of  shipper.  'J'wo  kinds  of  uniform  bills  of  lading  are  us<m1 
by  railroads — the  ''straight"  bill  of  lading  and  the  *' order  "  bill 
of  lading.  The  straight  bill  of  lading  is  not  negotiable  and  is  simply 
an  agreement  between  the  shipper  and  the  carrier,  by  which  the 
latter  agrees  to  accept,  transport,  and  deliver  the  goods  of  the  shin- 
per  to  the  consignee  at  a  stated  destination.  Although  the  straight 
bill  of  lading  imposes  upon  the  carrier  the  same  res])onsibilitv  in  the 
care  of  the  shipment  as  does  the  order  bill  of  lading,  it  (foes  not 
afford  the  shipper  eqmd  protection,  since  it  does  n<)t  reijuire  any 
indorsement  by  the  shipper  and  serves  only  to  identify  the  consignee 
when  he  requests  delivery  of  the  goods.  A  hay  shipper  should  u.se 
the  straight  bill  of  lading  only  when  he  has  the  greatest  confidence 
in  the  integrity  and  financial  responsibility  of  the  consignee. 

The  order  bill  of  lading  is  neL'otiable;  that  is,  it  is  subject  to  in- 
dorsement by  the  shipper  and  others  to  whom  the  ownership  may  be 
passed  by  such  indorsement.  In  addition,  shipments;  on  an  order 
bill  of  lading  will  not  be  delivered  to  the  consignee  until  the  orig- 
inal bill  of  lading  is  surrendered  or  a  Inind  is  posted  by  the  party 
to  whom  the  shipment  is  billed.  This  requirement  that  the  original 
bill  of  lading  must  be  surrendered  to  the  carrier  bv  the  consignee 
fully  protects  the  shipper  against  irresponsible  or  dishonest  buyers, 
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particularly  if  a  draft  covering  the  value  of  the  shipment  is  attached 
to  and  forwarded  with  the  bill  of  lading  through  banking  channels 
for  collection. 

A  shipper  who  wishes  to  draw  sight  or  arrival  draft  against  his 
shipment  and  who  wants  to  prevent  a  buyer  from  obtaining  posses- 
sion of  the  hay  until  payment  is  made  for  it  should  use  an  order 
bill  of  lading.  It  is  easily  distinguishable  from  a  straight  bill  of 
lading  by  its  color;  it  is  yellow  and  the  straight  bill  of  lading  is 
white.  Another  distinguishing  mark  is  found  in  the  words  "  not 
negotiable  ''  which  appear  only  on  the  straight  bills  of  lading. 

Although  the  order  bill  of  lading  protects  the  shipper,  it  can  also 
be  so  drawn  as  to  impose  no  hardship  upon  the  buyer.  No  careful 
buyer  is  willing  to  accept  and  pay  for  a  shipment  of  hay  without 
knowing  that  it  is  of  the  class  and  quality  specified  in  his  purchase 
agreement.  Buyers  therefore  usually  require  that  they  be  allowed 
to  inspect  the  hay  upon  arrival  or  have  it  inspected  by  Federal, 
State,  or  commercial  inspection  agencies.  Railroads  require  that 
the  notation  "  Inspection  allowed  "  be  clearly  shown  on  an  order 
bill  of  lading  before  they  will  allow  anyone  to  open  the  car  for 
inspection  purposes.  Shippers  should  place  this  notation  plainly 
upon  all  order  bills  of  lading  covering  shipments  which  have  been 
sold  subject  to  inspection  at  destination  and  on  other  shipments 
when  buyers  request  the  privilege  of  inspecting  the  hay  before 
paying  the  draft. 

If  the  billing  instructions  furnished  by  the  consignee  are  not 
clear,  it  is  usually  better  to  hold  the  shipment  until  satisfactory 
instructions  are  received  than  to  take  the  chance  of  billing  it  in- 
correctly. WTien  specific  instructions  for  routing  or  delivery  are 
given,  they  should  be  followed  exactly,  for  in  many  cases  a  shipment 
arriving  over  a  railroad  other  than  that  specified  must  be  switched 
at  considerable  cost  before  delivery  can  be  made  at  the  desired 
location.  In  many  markets  hay  shipments  arriving  in  certain  rail- 
road yards  do  not  sell  so  advantageously  as  does  hay  in  other  yards, 
because  of  unfavorable  switching  facilities  or  because  of  the  dis- 
tance of  the  yards  from  the  buyers'  warehouses.  Commission  mer- 
chants and  dealers  in  the  markets  are  familiar  with  these  conditions 
and  when  possible  they  request  billing  that  will  not  subject  their 
shipments  to  such  handicaps. 

Buyers  may  also  wish  to  reconsign  their  hay  upon  arrival  or  to 
change  the  billing  while  the  car  is  in  transit.  If  the  hay  is  shipped 
on  a  railroad  line  from  which  they  can  not  reconsign  the  shipment 
advantageously,  they  may  suffer  a  considerable  loss.  This  loss  can 
be  charged  back  to  the  shipper  if  he  has  not  followed  shipping 
instructions. 

Under  certain  conditions  shippers  may  be  justified  in  not  follow- 
ing the  consignee's  instructions.  In  certain  instances  unscrupulous 
buyers  have  attached  to  their  billing  instructions  certain  conditions 
which,  when  the  shipper  has  affixed  his  signature  and  thus  assented 
to  them,  have  deprived  him  of  the  protection  to  which  he  was  entitled. 
When  a  buyer  furnishes  unusual  shipping  instructions,  the  shipper 
should,  before  complying  with  them,  make  certain  that  they  will  not 
cause  difficulties  or  losses.    Unless  the  shipper  is  certain  of  the  re- 
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liability  and  Hnancial  n'spiuisibility  of  the  r<iiiiinissi()ii  incTdiaiit  or 
Itiiyrr,  it  sIkmiM  Im»  his  Hxod  nih»  to  bill  hay  only  uj)on  an  order  bill 
1  ladinjr  which  will  prevent  the  buyer  from  ^ainin^  |)osM«ssion  of 
lie  iiay  until  he  has  paid  the  shipper^  draft,  whieh  sliould  represiMit 
iIm)u(  7^>  per  cent  of  the  value  of  the  shipment.  So  far  as  protertioii 
-  eoneerned,  however,  it  nuikes  no  dilfrnMieo  whether  the  draft  is 
Irawn  **  at  sij;ht ''  or  "upon  the  arrival  of  the  ear"  (p.  21). 

When  usinir  »u  order  bill  of  hnlin^  a  ship|M»r  should  not  sijrn  any 
iirreement,  wnether  stamped  upon  the  bill  of  lading  or  aft"  l""'  »"  -«. 
iluit  will  in  any  way  de<Tease  the  |)roteetion  it  atfords. 

Fi<run  I    10   show    l)ill-of-ladin<r   forms   that   an     pmprny 

illed  (Hit. 

FORWARDING  BILLS  OP  LADING 

\\'lH'n  the  bill  of  ladin«jr  has  been  signed  by  the  railroad  agent  it 

hould  be  forwarded  promptly  to  the  eonsi^nee  unless  a  draft  is  to 
iic  attached  to  it.  in  whieh  ease  it  shouM  be  ])laeed  in  a  bank  for 
iransmittal  to  the  eonsi<j:nee  at  the  earliest  moment  possible.    When 

ars  are  shipped  only  a  short  distance,  an<l  especially  when  they  are 
I  illed  to  shipper's  ordei*,  (he  bank  shouhl  be  directed  to  forward  the 
draft  and  bill  of  ladin<r  ])i"omp(ly.  i)refeiably  direct  to  tin*  consignee's 
hank,   if  kn(»wn,  or  to  another  bank   in   his  town.     ()therwis<«  the 

hij)per's  bank  may  follow  the  usual  custom  of  sendinjr  the  documents 
ihrou<rh  the  re^ailar  channel  of  corrcsponilin*;  banks,  which  nuiy  delay 
their  delivery  to  the  consignee  until  after  the  car  of  hay  has  arrived 
and  has  been  placed  on  demurrable. 

If  a  shipper  has  arran<red  with  his  bank  to  obtain  an  advance  of 
funds  on  his  shipment  it  is  usually  custonjary  for  him  to  draw  a 
draft  represiMitinor  about  75  per  cent  of  the  value  of  the  shipment 

ind  attach  it  to  an  order  bill  of  ladinjx.  When  these  documents  are 
presented  to  the  shipper's  banker,  he  will  credit  the  shipper's  account 
with  the  amount  of  tlie  draft,  and  later  will  deduct  any  charges  that 
may  accrue  in   makinjr  collection.     It  is  a   <rood   practice   for  the 

liipper  to  attach  to  the  bill  of  lading  an  official  inspection  certifi- 

ate,  preferably  a  Fe<leral  inspection  certificate.  This  evidence  of 
ijiiality  will  assist  the  banker  in  determining  the  value  of  the  ship- 
ment and  the  amount  of  the  a<lvance  upon  the  draft  that  he  can  allow 
the  shipper,    llie  certificate  will  also  be  of  value  if  it  U'comes  neces- 

ary  to  present  a  claim  against  the  railroad  for  loss  or  damage  to 
I  he  hay  while  in  tran.sit. 

If  no  funds  are  advanced,  the  shipjK'r  can  prot<Mt  himself  by  for- 
warding, for  collecticm  through  a  bank,  an  order  bill  of  lading  with 
a  draft  attached  covering  all  or  a  considerable  part  of  the  value  of 
the  shij)ment.     The  railroa<l  agent  will  not   release  the  hay  to  the 

(»nsignee  until  the  bill  of  lading  is  presented,  and  this  bill  of  la<ling 

an  be  obtained  only  by  the  payment  <»f  the  draft  accom|)anying  it. 

The  consignee  must  know  the  initial  and  number  of  the  car  it  he 
wishes  to  inquire  about  its  arrival  or  have  the  railroad  trace  the 
shipment  if  arrival  is  delayed. 

Figures  11  to  15  show  suggested  forms  for  notice  of  consigned 
shipments,  sight  and  arrival  drafts,  and  invoices  that  will  meet  the 
needs  of  most  shippers. 
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USING  SIGHT  AND  ARRIVAL  DRAFTS 

The  use  of  a  sight  or  an  arrival  draft  (figs.  13  and  14)  is  largely 
a  matter  of  custom.  In  some  sections  sight  drafts  are  used  principally 
and  in  others  arrival  drafts  are  preferred.    In  most  instances  it  makes 

9-15-29    200M  sets    D.B.  Form  414 

Uiiir«ni  DtmMtle  OHcr  Bill  of  Lmdiiw  A4*pt<4  br  C«rrl<ra  In  Ofrieial.    S«<ith<rn    anil   Wnlnn    ClauUlcatloa   Tcrrltarlo.   Mcrth    li.    Il». 

UNIFORM  ORDER  BILL  OF  LADING  ,,.      .  ^      iqi 

(PRFRCRIBEO  BY   THE   INTERSTATE  COMMERCE  COMMISSION)  Snippers  NO.  * 

ORIGINAL 

Agent's  No. „ 

NORTHERN  RAILWAY  COMPANY 


RECEIVED,  subject  to  the  classifications  and  tariffs  in  effect  on  the  date  of  the  issue  of  this  Bill  of  Lading, 


(jreenf  leld,   Uo. 


Jan.  15.    ,o32 


from  H.  k.    Shipper 

the  property  described  below,  in  apparent  good  order,  except  as  noted  (contents  and  condition  of  contents  of  packages  unknown),  marked, 
consigned,  and  destined  as  indicated  below,  wnich  iaid  company  (the  word  company  bein?  understood  throughout  this  contract  as  mean- 
ing any  person  or  corporation  m  possession  of  tne  property  under  the  contract)  agrees  to  carry  to  its  visjal  place  of  delivery  at  said 
destination,  if  on  its  own  road  or  its  own  water  line,  otherwise  to  deliver  to  another  carrier  en  the  route  to  said  destination.  It  is  mu- 
tually agreed,  as  to  each  carrier  of  all  or  any  of  said  property  over  all  or  any  jjortion  of  said  route  to  destination,  and  as  to  each  party 
at  any  time  interested  in  all  or  any  of  said  property,  that  every  service  to  be  performed  hereunder  shall  be  subject  to  all  the  conditions 
not  prohibited  by  law,  whether  printed  or  written,  herein  contained,  including  the  conditions  on  back  hereof,  which  are  hereby  agreed 
to  by  the  shipper  and  accepted  for  himself  and  his  assicns. 

The  surrender  of  this  Original  ORDER  Bill  of  Lading  properly  indorsed  shall  be  required  before  the  delivery  of  the  property. 
Inspection  of  property  covered  by  this  bill  of  ladlnit  will  not  be  permitted  unless  provided  by  law  or  unless  permission  is  indorsed  on 
this  original  bill  of  lading  or  given  in  writing  by  the  shipper. 


Consigned 

».  ORDER  OF     H.  A.  Shipper 

/ 

n 

P.O.Box  I2U 

,   Greenfield,  Uo. 

St.   LouiB                                            X       .<?t«t, 

„f    Mo.                                r«„nty.fSt.   Louis 

Notify                II.   R.    Buyer                                   ^/^ 

At.          St.  LouiB                   r 

p™».               Northern  R.  H.                          ^ 

„ .      .  sut 

of     >*0-                                        County  of  St.    LoulS 

S.  L.  -^.   7. 

Car  Initial       S.    P. 

.Car  No.  8 765? 

(D.lhr.riB«  e»rri«) 

No. 
Psckages 

Description  of  Articles.  Special  Marks  mnd  Excei 

ions 

(Babier 

IsCarrectien) 

Class  Or 
Rate 

Check 
Column 

If  this  shipment  is  to  be 
delivered  to  the  consignee 
without  recourse  on  the  con- 
signor, the  consignor  shall  sign 
the  following  statement: 

The  carrier  shall  not  make 
delivery  of  this  shipment  with- 
out payment  of  freight  and 
all  other  lavirful  charges.  (See 
section  7  of  conditions.) 

260 

Bales  Alfalfa -Hay 

2l|^C 

libs 

1 

M  charges  are  to  be  pre- 

Inspection  allowed 

k. 

Received    $ 

to   apply   in   prepayment   of 

?escribe7  her^n  *■'  '''°'''''' 

^ 

^ 

\ 

/ 

Agent  or  Casbiei 

•U  tbe  ihipiiMiit  mora  between  two  port*  br  >  carrier  b^  water,   the   Uw   reqolree   that  tbe  biU   of  ladini  ihall   eUte 

Per 

Note.— Where  thejate  is  dependent  onjalue,  shippers  are  required  to  state  specifically  in  writing 

onlir  the  amonnt  prepaid.) 

Theag 
exceeding 

reed  or  deebired  value  of  the  property  is  hereby 
per 

specif 

ically  t 

Uted  by  th 

«  shipper  t 

0  be  not 

Charges  Advanced 
» 

H.  A.    Shipper 


.E^^vv 


\    ['..    (bh/l>\AWU 


Pennaiient  post  office  address  of  shipper    Greenfield,   Mo. 


Figure  9. — An  "  order  "  bill  of  lading 


little  difference  to  the  shipper.  Each  form,  in  connection  with  an 
order  bill  of  lading,  protects  the  shipper  because  in  either  case  the 
buyer  can  not  obtain  possession  of  the  hay  (except  by  executing  a 
bond  to  the  railroad)  until  he  has  paid  the  draft  that  has  been  at- 
tached to  and  forwarded  with  the  bill  of  lading  through  the  banks. 
The  principal  difference  is  in  the  cost  to  the  shipper.    Most  banks 
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low  the  shi|)|)er  iHjual  tuiiii  «>ii  tulu'r  kiiul  <if  draft,  hut  maiiv  banks 
iar<r(»  interest  on  tlu»  anu»unt  advanccil  on  i\w  draft  from  t)n'  dat<' 
10  draft  is  doposito<l  until  the  funds  »tv  rc^tiirnod  from  the  corre- 
>onding  banK    lO.-i-  fl>.>  .l.-.ft  1>...  t.......  ....;,l  k^-  ti...  i..,,-,.,.      X!n'  in- 


1I-1»«T    .•.own    DIftI 


UNIFORM  STRAIGHT  BILL  OF  LADING 

lrKI■^v  Htai  n  BV  Tlir  INTiatTAn.  lOMMOCX  COtOMUMMO 

ORIGINAL-NOT  NEGOTIABLE 


_        NORTHERN   RAILWAY  COMPANY 

R»XtIVKI>.  .j|.j»<-l  lo  ihe  i  l»iMiu»:,»M  trni  lantr»  in  •(Ted  on  lh«  .!at«  of  th>  tt»u«  of  ih.t  Uill  of  LAdirtc 

•t Llaa.  OtlQ JUisA'^r'-^ 

•mm tJLJteitii 


«r  ,M^.~. ..«!.«—. 


t«i.ir^  to Th»  Ohio  Hmt  Co.,   . 

D.^>ti-  Cinetnaatl 


( ■"""  ) 

1000  ChMfcT  of  Cft^- ^. 

.8t»to«r  »»lo o— tyof  H— 11  ton 


B  AC 


0.  B.  antb 


-w K.m 


»*-     _M  fuM^ Z. 


FiOURB   10.— A    "  straight  "   bill   of   lading 

terest  charge  will  probably  be  larger  on  the  arrival  draft  unless  the 
shipment  is  over  so  short  a  distance  that  the  hay  arrives  by  the  time 
the  draft  reaches  the  buyer's  bank. 

If  the  shipper  takes  these  charges  into  consideration  when  making 

notations  he  can  conveniently  meet  the  wishes  or  custom  of  the  buyer 

ill  the  kind  of  draft  used.    It  is  probably  only  fair  to  the  buyer  to 

draw  an  arrival  draft,  if  he  requests  it,  so  that  he  can  inspect  the  hay 
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Dear  Sir:       I  am  consigning^  to  you  today  for  sale  at  the  current 
market  price....  vP..      cars  of  hay  as  follows: 


Car    Initial 


9/37^ 


Shipping    point 


/i(^vuC/iu 


MA 
3  00 


LBS 

S'/ooo 


/.oo^^ 


Kino  a  Gradf 


10 J.  n,/ 


1- 


ILfi^-' 


AMT    OF   DRAFT 


../yo- 


INCLOSURES: 

H^Bale  Tally  Sheet. 

ki'^Federal  Inspection  Certificate. 


Very  truly  yours, 


FiGDRB  11. — A  consignment  notice  in  which  the  shipper  instructs  the  commis»ion 
merchant  to  sell  his  hay  at  the  current  market  price  upon  arrival  of  car 


^m^ni4Jn^y..y^eA^^ 


1932 


CAi^^L^as^.J.^.. 

Dear  Sir        I  am  consigning  to  you  today  for  sale  subject  to 
my  confirmation aOf^^ cars  of  hay  as  follows:- 


Car   Initial 


(IrZ?.^_ 


Shipping   point 


7^aMmrJl^R££ 


LBS 


Kind  a  Grade 


u4m 


)m*C 


l2"?^ 


AMT  OP  DRAFT 


/oo,.oo_ 

C :.M^00„ 


Very  truly  yours, 


u./p.M^^ 


F^GDBB  12. — Form  of  notice  used  when  the  shipper  wishes  the  commission  merchant 
to  advise  him  concerning  the  price  offered,  before  consummating  the  sale 
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,  foo-^. 


(Ua^^4^ 


f^9^. 


ttM.^  >^-iy 


^^n^/   9)faA^y/S 


THE  ORDCf* 

VALUK    RCCCIVIO   AMD    CMAHOK    THt   SAMC   TO   ACC 


\%59 
WV  TO 


OOU>Plt 


FiauRi  13. — A  Right  draft  payable  upon  preaentatioD 


//•^-^ 


/>^.::<5<^<i^ 


PAY  TO 


t,'.  'H  ciuxiyvn,^.. 

THE  ORDER  OF  .y>C<<v?/<<«^^i^.y^^  ^^  . 

DOLLARS 


Xfm4//  "^ .  -yr 


VALUE    nCCCIVCO   ANO    CMAnOK    THC   SAM^YO   ACCOUNT   O' 

TO  C^'n4MfnU/i^  J/AH         V  1 

CAH    \H\J\KU^hjO,(zkiy^.XMH    H0^.9..7-^.S... 

FiouEE  14. — Arrival  draft  piiyable  upon  the  arrival  of  the  car.  and  aliuwing  the  pur- 
♦  haner  tiiiM-  to  lusiKi«.'t  tin*  haj-  before  making  payment 


J^^Qa^j^CC^  ' ^7^,  Cf. 


The  PRODUCERS  HAY  Co 

Shippcks  op   Ha't 
Midland     Mimouki 


Cat  takkl 


kkl  /^,  OiUr.Qu  No.*.?f  /^^SlilpplDf  vtAioP^tuUcVHjkooi*  xX ,(<_ 


LSo  /?aAf 


f 


/  c 


/SSOo/la.  .i0//  -fi^:^    .  W^Sf  0  0     

,^^tf^^.  M^^-iul:^  /o/\ps 

js(je4^  ^Mia^Ml \^9  0 


A^- 


1JL3 


4.ZA 


&C 


WKIOMTS    OUARANTKKO    TO    WITHIN 


\% 


INCLOSURES 
M    lM««CnON    CfHTiriCATt  [J    WCICHT    CmriFICATt  Dfl    BALC    TAU.y   •MCCT 

FiouRB  15. — A  carefully  prepared  Invoice  showing  car  Initial  and  numbers,  weight, 
price,  amount   of  draft,  and  other  pertinent  information 
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before  paying  for  it.  Authority  from  the  shipper  for  such  inspection, 
however,  must  be  indorsed  upon  the  bill  of  lading  if  an  order  billing 
is  used.  Unless  the  terms  of  sale  have  been  made  definitely  "  ship- 
per's track,"  the  buyer  is  really  entitled  to  inspect  the  hay  before 
making  payment.  This  is  largely  a  matter  of  agreement  between  the 
shipper  and  the  buyer,  however,  and  therefore  should  be  made  a  part 
of  the  t«rms  of  sale. 

When  shipments  are  made  on  straight  bills  of  lading,  drafts  fre- 
quently are  not  drawn.  The  shipper  awaits  the  arrival  and  sale  of 
the  car ;  then  a  settlement  in  full,  after  freight  and  marketing  charges 
have  been  deducted,  is  made  by  the  buyer  or  commission  merchant. 
A^Tien  the  shipper  does  not  require  the  advance  of  funds  that  are 
obtainable  by  means  of  a  draft,  and  is  satisfied  of  the  reliability  and 
financial  responsibility  of  the  buyer,  the  straight  billing  of  hay  may 
be  more  desirable,  as  it  eliminates  the  bank's  charges  for  handling 
the  draft  and  any  expense  for  demurrage,  etc.,  which  may  be  caused 
by  a  delay  in  the  arrival  of  the  draft  and  bill  of  lading  at  the 
destination  of  the  car. 

Hay  frequently  gets  out  of  condition  and  deteriorates  so  that  the 
buyer  does  not  feel  justified  or  financially  safe  in  paying  the  full 
amount  of  the  draft  as  drawn.  In  such  instances,  if  the  hay  has  been 
shipped  upon  an  order  bill  of  lading  and  a  draft  has  been  drawn  for 
75  or  80  per  cent  of  the  value  of  the  shipment,  it  is  the  usual  practice 
for  the  buyer  to  request  the  shipper  to  reduce  the  draft.  Whether 
the  shipper  should  make  such  reductions  depends  largely  upon  the 
terms  of  sale.  If  the  hay  has  been  sold  "  delivered  "  or ''  destination  " 
terms,  it  is  the  duty  of  the  shipper  to  deliver  hay  of  the  quality  and 
quantity  specified  and  to  make  a  proper  allowance  for  any  deteriora- 
tion or  loss  in  transit.  It  is  important,  however,  that  the  shipper 
assure  himself  that  such  claims  are  just  and  reasonable. 

In  some  instances  dishonest  purchasers  have  obtained  reductions 
on  drafts  when  the  claimed  loss  or  damage  had  not  occurred. 
Shippers  must  first  be  certain  that  hay  of  the  quality  arid  quantity 
contracted  for  has  been  delivered  and  must  have  adequate  proof  of 
the  fact. 

Federal  or  other  official  inspection  at  destination  will  provide  the 
shipper  with  definite  information  on  the  condition  or  quality  of 
hay  upon  its  arrival.  When  buyers  request  reductions  in  drafts  or 
a  discount  from  the  contract  price,  shippers  should  immediately 
request  proof  in  the  form  of  an  official  inspection  certificate  and 
should  ascertain  therefrom  the  definite  qualit}^  and  grade  of  the  hay 
upon  its  arrival  before  allowing  discounts  claimed  by  the  buyers. 
If  an  official  inspection  service  is  available  the  necessary  information 
can  be  obtained  by  telegraph  from  the  inspection  agency. 

If  no  recognized  inspection  service  is  available  and  the  shipper 
has  reason  to  doubt  the  validity  of  the  buyer's  claim,  some  disin- 
terested person  or  agency  should  be  requested  to  pass  upon  the  claim 
before  it  is  allowed.  Railroad  station  agents,  officials,  or  representa- 
tives of  trade  organizations,  and  other  dealers  are  some  of  the 
agencies  that  may  be  called  upon  by  shippers  for  assistance  in  check- 
ing damage  claims  made  by  hay  buyers. 

When  the  shipper  is  satisfied  that  the  reduction  requested  is  fair 
and  reasonable,  he  should   reduce  the  draft  with  as  little  delay  as 
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IMissibU'.    This  is  done  by  instnu'tiiij;  {\w  shipiMT's  hunk  to  iH»lify 

Iho  car  to 

he  shm|)<T 
hoiiKI  not  siMul   instructions  direct   to  the  dcstiiuition  hank   it  the 


flic  correspond  in  jr  hank  at  the  destination  of  the  car  to  acrei>t  the 
ihiced  amount    in    payment  of  the  original   draft.     The  shim 


raft  was  (ui«rinally  deposite<l  in  the  h>cal  hank,  U'cause  the  destina- 
ion  hank  will  make  a  reduction  only  upon  authori/.ation  from  its 

•  »rres|)ondin«r  haidx,  which  in  this  casi»  is  the  shipper's. 

If  the  shipper  wishes  to  release  the  car  to  the  huyer  witliout  the 
I'ayment  of  tlie  draft  and  to  await  setth'ment  when  the  car  is  .sold 
I-  unloaded,  the  procvduro  is  the  same  as  for  reducing  a  draft. 

MAKING   THE   INVOICE 

When  a  car  is  consipied  to  a  dealer  in  a  distant  market  a  letter  to 
I  he  dealer  statinjr  that  a  car  of  hay  is  Ix'iii^  shipped  is  not  enouirh 
nformation  to  enable  him  to  arran<re  to  the  best  advantaj^e  for  it.s 
rrival  and  sale.  Whether  a  car  is  consipied,  sold  f.  o.  b.  shippers 
rack,  or  sold  **  to  arrive,"  a  carefidly  prepai*ed  invoice  (fi^.  15) 
liould  be  sent  to  the  consignee  at  the  time  the  car  is  shipiHMl.  The 
iivoice  should  show  the  car  initial  and  numl)er,  date  or  shipment, 
ikI  the  kind  and  (juality  of  hay,  the  number  of  bales,  and  the  total 
Ncitrht.  If  two  or  more  distinct  kinds  or  iri*»des  hav«'  lu'eii  loa<ied, 
iie  iinn«l)cr  of  bales  and  the  total  weijrlit  of  cnch  kind  or  gratle,  and 
lie  location  of  each  kimi  in  the  car,  should  be  >hown. 

When  a  price  j)er  ton   for  the  hay  has  been  ajrreed  upon  on  or 

'('fore  the  date  of  shipment,  this  price,  together  with  t(»tal  value 

t  the  hav,  should  be  shown  on  the  invoice,  also  the  amount  of  the 

REBILLING    CARS 

Becau^t  atisfactory  market  conclitions  or  a  dissatisfied  cus- 

ojuer,  it  frecpiently  becomes  advisable  t<)  reconsi^n  hay  after  it  has 

rrived  at  destination.     The  simplest  method  of  reconsi^ning  hay 

liat  has  been  shippe<l  cm  an  order  bill  of  ladin*^  i.s  to  instruct  the 

M'cal  bank  at  which  the  draft  and  bill  of  lading  have  Iw^en  «leposited 

lo  have  both  returned.     The  shipjM'r  can  then  take  the  orijrinal  bill 

f  la(lin<r.  surrender  it  to  the  railroad  a^ent,  rebill  the  car 

it'stination,  and  obtain  a  new  bill  of  ladinjr. 

Hut  if  the  car  is  at  a  distant   point,  the  dennirra«jre  charp*>  that 

would  accrue  while  the  bill  of  lading  was  Umuj:  returned  an<l  a  new 

ne  issued  woidd  jrrow  large.     To  avoid  these  charges  it  is  ixissible 

•  arrange  with  the  local  railroad  agent  for  the  i.ssuance  or  a  new 
11  of  lading  before  the  first  is  returned.     This  is  done  by  furnish- 

Mg  a  bond  for  the  protection  (»f  the  railroad  companv  against  any 
';iim  based  upon  the  first  bill  of  lading  that  may  arise*  before  the 
11  of  lading  has  l)een  returned  to  the  railroafl  agent  and  l^een 
incelecl.  Upon  the  execution  of  this  bond  the  IcM-al  agent  will 
iimefliately  telegraph  to  the  agent  at  destination  and  instruct  him 
»  forward  the  shipment  according  to  the  new  billing.  Freight  and 
ther  charges  may  be  allowed  to  follow  the  shipment  and  may  be 
aid  at  final  destination.  Shippers  should  avail  themselves  of  this 
rovision  when  it  seems  advantageous  to  reconsign  a  shipmeT^* 
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LOSS    AND    DAMAGE    CLAIMS 

However  carefully  shippers  may  weigh  and  load  their  hay,  some 
losses  due  to  accidents  or  carelessness  on  the  part  of  the  carriers  or 
marketing  agencies  are  sure  to  occur.  When  a  shipper  has  agreed 
to  deliver  a  certain  quantity  of  hay  of  a  certain  quality,  the  buyer, 
of  course,  expects  the  hay  to  meet  the  conditions  of  the  sale;  or  he 
expects  to  receive  an  allowance  or  reimbursement  for  any  difference 
in  value  between  the  hay  bought  and  that  delivered.  The  shipper's 
only  recourse  then  is  to  collect  for  the  damage  or  loss  from  the 
agency  responsible  for  it. 

Some  commission  merchants  maintain  "traffic  departments  "  which 
handle  claims  for  their  shippers.  Trade  organizations  also  main- 
tain claim  bureaus  and  will  undertake  to  collect  claims  for  members 
for  a  nominal  sum  or  upon  a  commission  basis.  These  agencies 
can  be  of  great  assistance  to  shipj^ers.  Some  buyers  make  a  prac- 
tice of  making  claims  upon  the  railroads  for  alleged  losses  when  there 
is  considerable  doubt  whether  the  losses  were  in  any  way  caused  by 
the  negligence  of  the  carriers.  Such  claims  are  usually  disallowed 
by  the  railroads. 

PREPARATION   OF   SHIPPERS'   CLAIMS 

With  the  exception  of  intricate  cases,  which  may  require  legal 
advice,  most  claims  can  be  presented  by  the  shippers  as  well  as  by 
any  other  party.  If  properly  prepared,  a  claim  presented  by  the 
shipper  will  be  considered  as  promptly  by  the  responsible  agency 
as  one  presented  by  a  dealer  or  trade  representative. 

Proofs  of  the  loss  or  damage  are  necessary  in  the  preparation  of 
claims.  Many  railroads  have  special  "  overcharge  "  and  "  loss  and 
damage  ''  forms,  which  wull  be  furnished  upon  request.  The  docu- 
ments usually  required  to  establish  proof  of  claims  are : 

(1)  A  copy  of  the  original  invoice  and  a  copy  of  the  bill  of  lading 
upon  which  the  shipment  was  made. 

(2)  The  paid  freight  bill  receipted  by  the  railroad  agent  at 
destination. 

(3)  In  loss  claims,  sworn  detailed  statements  of  loading  and  un- 
loading weights,  showing  the  number  of  drafts  in  which  hay  was 
weighed  both  into  and  out  of  car  and  the  bale  count  at  both  the 
time  of  loading  and  that  of  unloading. 

(4)  In  damage  claims,  official  inspection  certificates  and  reports 
on  the  physical  conditions  of  the  car  at  the  time  of  loading  and 
unloading.  When  official  inspection  certificates  are  not  available 
sworn  statements  on  the  quality  and  condition  of  the  hay  when  put 
into  the  car  and  when  unloaded  from  the  car  are  required. 

Claims  must  be  presented  w^ithin  six  months  of  the  time  the  loss 
or  damage  occurs.  Unless  shippers  can  establish  proof  of  the  loss 
or  damage,  as  outlined  here,  it  is  doubtful  whether  the  claims  will 
be  allowed  by  the  carriers.  Only  about  50  per  cent  of  the  claims 
presented  to  carriers  are  paid,  and  this  indicates  that  many  of 
them  lack  the  necessary  proof  or  are  improperly  prepared.  Shippers 
will  save  expense  and  trouble  by  not  presenting  claims  that  are 
inadequately  supported  or  improperly  prepared. 
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Buyers    frcHjuontly   make  chiiins   iiim"  iiipfHTs 

lirin)\H«r<\  or  rrmix  in  wfijrlit.  aii«i  for  ui.-.  <»iiij(s  U'cau-c  (>i  iiit- 
nfiM'ior  ({iialitv  of  a  i>art  or  llir  wliolr  of  a  <'arloa<l.  I/<*jrilimatr 
l.iinis  should  hv  paid  promptly:  hut  lM'for(>  niakin^T  payinrnt  a 
iiippc»r  should  nMniirf  tlic  binri-  t<"  fnrni^li  •Murln-ivf  pi-n<.f  of  tho 

losses  (*laiuiod. 
Claims  basiMJ  U| ...........  . ...,^  ...  ..  ....^  ...    .,   ..  ,..4.., 

more  difficult  than  others  to  adjust.  If  such  a  claim  can  not  bie 
.  ttled  by  friendly  eorrespondente  or  by  a  |x»rsonal  visit  from  one 
arty    to  the    other,    it    is    u.ually    advanta^'oous    to   both    parties 

Ml  submit  the  dispute  to  disinterested  part'  arbitration  and 

rtt  lenient. 
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